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 Addendum to the First Biennial Report under the
Great Lakes Water Quality Agreement of 1978
Thi
s A
dde
ndu
m t
o t
he
Int
ern
ati
ona
l J
oin
t C
omm
iss
ion
's
Fir
st
Bie
nni
al
Report under the Great Lakes Water Quality Agreement provides further
dis
cus
sio
n o
f s
ome
of
the
iss
ues
in
the
mai
n R
epo
rt,
and
sho
uld
be
con
sid
ere
d
an essential adjunct of that Report.
Thi
s d
ocu
men
t i
s d
ivi
ded
int
o f
our
par
ts.
Par
t 1
is,
a d
isc
uss
ion
of
som
e
of
the
asp
ect
s o
f d
efi
nin
g a
nd
wor
kin
g
tow
ard
s g
oal
s f
or
the
Gre
at
Lak
es
Bas
in
Ecos
yste
m.
Part
s 2,
3 an
d 4
prov
ide
a re
view
of t
he p
rogr
ess
and
prob
lems
tha
t h
ave
occ
urr
ed
wit
h t
he
imp
lem
ent
ati
on
of
the
Agr
eem
ent
.
The
y i
ncl
ude
a
bri
ef
sum
mar
y o
f t
he
pre
sen
t s
tat
e o
f t
he
Gre
at
Lak
es
Sys
tem
, a
rev
iew
of
acc
omp
lis
hme
nts
in
mee
tin
g t
he
tim
eta
ble
s e
sta
bli
she
d i
n t
he
197
8 A
gre
eme
nt,
and
som
e o
f t
he
mor
e i
mpo
rta
nt
obs
tac
les
the
Com
mis
sio
n
fee
ls
aff
ect
fur
the
r
progress under the Agreement.
  
   
 PART 1 - Toward Desirable Goals for the Great Lakes
Basin Ecosystem
The stated purpose of the Parties in the l978 Great Lakes Water Quality
Agreement is "to restore and maintain the chemical, physical and biological
integrity of the waters of the Great Lakes Basin Ecosystem." This statement
presumably reflects some consensus as to the aspirations and attitudes of
people living in the Great Lakes Basin. It defines one important policy goal
for the Great Lakes Basin Ecosystem. Progress under this policy goal will
depend ultimately on the relationship of this goal to other stated and
unstated policy goals and on the level of consensus it reflects. Progress
will also depend on the degree to which these various societal goals are
pursued in a manner that is consistent with restoring and maintaining the
chemical, physical and biological integrity of the Great Lakes Basin Ecosystem.
The Great Lakes Basin, particularly that portion encompassing the Lower
Lakes, is a highly developed industrial and agricultural region. The present
population of approximately 37 million people is expected to increase to 60
million by 2020. This growth will be accompanied by continued industrial and
urban growth which, by its very nature, will continue to place stresses on
virtually all components of the Great Lakes Basin Ecosystem.
There are now more than 800 major municipal and industrial facilities in
the
Grea
t La
kes
Basi
n, d
isch
argi
ng a
bewi
lder
ing
mix
of t
oxic
chem
ical
s an
d
wastes, nutrients, and other organic and inorganic substances. Furthermore,
the smaller facilities discharging into the waters of the Great Lakes System
numb
er i
nto
the
thou
sand
s.
It i
s es
tima
ted
that
ther
e ar
e mo
re t
han
4000
waste disposal sites in the Basin, at least some of which likely contribute
wast
es o
f an
unkn
own
natu
re a
nd q
uant
ity
to t
he G
reat
Lake
s Sy
stem
.
Load
ings
of sediment, toxic and hazardous substances and nutrients from agricultural
and
urba
n la
nd d
rain
age
and
airb
orne
depo
siti
on,
and
ther
mal
load
ings
from
electric power plants are examples of a few of the many stresses currently
being placed on the Great Lakes Basin Ecosystem.
All of these stresses have worked to produce changes, some major, to the
Basin ecosystem. Prospects for the future are that these stresses will
continue and probably increase.
The overall Purpose of the Great Lakes Water Quality Agreement should not
be i
nter
pret
ed t
o me
an t
hat
the
orig
inal
stat
e of
the
Grea
t La
kes
is t
o be
(or
even
can
be)
rest
ored
.
For
vari
ous
reas
ons,
the
orig
inal
natu
ral
cond
itio
ns
no l
onge
r ex
ist
in m
ost
part
s of
the
Grea
t La
kes
Basi
n Ec
osys
tem,
and,
inde
ed
the
natu
ral
stat
e is
ofte
n un
know
n.
Ther
e do
rema
in s
ome
rela
tive
ly u
ncha
nged
par
ts
of
the
Bas
in
eco
sys
tem
, b
ut
by
and
lar
ge
the
se
are
the
exc
ept
ion
rat
her
than the rule.
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n
t
h
e
o
t
h
e
r
h
a
n
d
,
w
h
i
l
e
c
o
m
p
l
e
t
e
r
e
s
t
o
r
a
t
i
o
n
o
f
t
h
e
l
a
k
e
s
s
y
s
t
e
m
i
s
l
i
k
e
l
y
i
m
p
o
s
s
i
b
l
e
b
e
c
a
u
s
e
o
f
t
h
e
m
a
g
n
i
t
u
d
e
o
f
t
h
e
c
h
a
n
g
e
s
w
h
i
c
h
h
a
v
e
o
c
c
u
r
r
e
d
a
n
d
t
h
e
c
o
s
t
s
t
h
a
t
w
o
u
l
d
b
e
i
n
v
o
l
v
e
d
i
n
s
u
c
h
a
"
r
e
s
t
o
r
a
t
i
o
n
"
,
u
n
c
h
e
c
k
e
d
d
e
g
r
a
d
a
t
i
o
n
o
f
t
h
e
w
a
t
e
r
s
,
s
e
d
i
m
e
n
t
s
a
n
d
b
i
o
t
a
o
f
t
h
e
G
r
e
a
t
L
a
k
e
s
S
y
s
t
e
m
i
s
c
o
m
p
l
e
t
e
l
y
u
n
a
c
c
e
p
t
a
b
l
e
.
R
e
s
t
o
r
a
t
i
o
n
o
r
r
e
h
a
b
i
l
i
t
a
t
i
o
n
,
a
s
a
p
r
a
c
t
i
c
a
l
r
e
a
l
i
t
y
,
l
i
k
e
l
y
l
i
e
s
s
o
m
e
w
h
e
r
e
b
e
t
w
e
e
n
t
h
e
s
e
t
w
o
e
x
t
r
e
m
e
s
.
T
h
e
o
v
e
r
a
l
l
o
b
j
e
c
t
,
t
h
e
r
e
f
o
r
e
,
s
h
o
u
l
d
b
e
t
o
s
t
o
p
a
n
d
r
e
v
e
r
s
e
t
h
e
o
v
e
r
a
l
l
l
o
n
g
t
e
r
m
t
r
e
n
d
o
f
e
c
o
s
y
s
t
e
m
d
e
g
r
a
d
a
t
i
o
n
.
I
d
e
a
l
l
y
,
t
h
e
r
e
s
t
o
r
e
d
o
r
r
e
h
a
b
i
l
i
t
a
t
e
d
e
c
o
s
y
s
t
e
m
w
o
u
l
d
u
l
t
i
m
a
t
e
l
y
a
l
l
o
w
p
e
o
p
l
e
t
o
d
r
i
n
k
w
a
t
e
r
f
r
e
e
o
f
c
o
n
t
a
m
i
n
a
n
t
s
,
s
w
i
m
i
n
c
l
e
a
n
w
a
t
e
r
,
e
a
t
f
i
s
h
o
r
w
a
t
e
r
f
o
w
l
u
n
c
o
n
t
a
m
i
n
a
t
e
d
b
y
c
h
e
m
i
c
a
l
s
,
a
n
d
e
n
j
o
y
t
h
e
r
e
c
r
e
a
t
i
o
n
a
l
,
e
c
o
l
o
g
i
c
a
l
a
n
d
a
e
s
t
h
e
t
i
c
r
e
s
o
u
r
c
e
s
o
f
t
h
e
G
r
e
a
t
L
a
k
e
s
B
a
s
i
n
E
c
o
s
y
s
t
e
m
.
T
h
e
s
e
a
r
e
f
u
n
d
a
m
e
n
t
a
l
s
o
c
i
e
t
a
l
g
o
a
l
s
w
h
i
c
h
t
h
e
C
o
m
m
i
s
s
i
o
n
c
o
n
t
i
n
u
e
s
t
o
e
n
d
o
r
s
e
.
T
h
e
m
a
i
n
i
n
t
e
r
n
a
t
i
o
n
a
l
i
n
s
t
r
u
m
e
n
t
s
p
r
e
s
e
n
t
l
y
i
n
p
l
a
c
e
f
o
r
t
h
e
r
e
h
a
b
i
l
i
t
a
t
i
o
n
a
n
d
p
r
o
t
e
c
t
i
o
n
o
f
t
h
e
G
r
e
a
t
L
a
k
e
s
B
a
s
i
n
E
c
o
s
y
s
t
e
m
a
r
e
t
h
e
B
o
u
n
d
a
r
y
W
a
t
e
r
sT
r
e
a
t
y
o
f
1
9
0
9
,
t
h
e
l
9
5
5
C
o
n
v
e
n
t
i
o
n
o
n
G
r
e
a
t
L
a
k
e
s
F
i
s
h
e
r
i
e
s
a
n
d
t
h
e
l
9
7
8
G
r
e
a
t
L
a
k
e
s
W
a
t
e
r
Q
u
a
l
i
t
y
A
g
r
e
e
m
e
n
t
.
T
h
e
B
o
u
n
d
a
r
y
W
a
t
e
r
sT
r
e
a
t
y
,
A
r
t
i
c
l
e
IV
,
s
t
a
t
e
s
t
h
a
t
b
o
u
n
d
a
r
y
w
a
t
e
r
s
a
n
d
w
a
t
e
r
s
f
l
o
w
i
n
g
a
c
r
o
s
s
t
h
e
b
o
u
n
d
a
r
y
"
s
h
a
l
l
n
o
t
b
e
p
o
l
l
u
t
e
d
o
n
e
i
t
h
e
r
s
i
d
e
t
o
t
h
e
i
n
j
u
r
y
o
f
h
e
a
l
t
h
a
n
d
p
r
o
p
e
r
t
y
o
n
t
h
e
o
t
h
e
r
"
.
I
t
i
s
t
h
i
s
i
n
t
e
r
n
a
t
i
o
n
a
l
g
o
a
l
(
o
r
m
o
r
e
a
p
p
r
o
p
r
i
a
t
e
l
y
,
o
b
l
i
g
a
t
i
o
n
)
t
h
a
t
p
r
o
v
i
d
e
s
t
h
e
t
w
o
c
o
u
n
t
r
i
e
s
a
f
o
c
u
s
i
n
r
e
g
a
r
d
t
o
p
o
l
l
u
t
i
o
n
p
r
o
g
r
a
m
s
.
T
h
i
s
g
o
a
l
s
e
e
m
s
,
a
t
f
i
r
s
t
s
i
g
h
t
,
t
o
b
e
c
o
m
p
e
l
l
i
n
g
a
n
d
c
l
e
a
r
.
I
t
is
t
h
e
i
n
t
e
r
p
r
e
t
a
t
i
o
n
o
f
"
i
n
j
u
r
y
"
,
h
o
w
e
v
e
r
,
t
h
a
t
g
e
n
e
r
a
t
e
s
d
i
s
c
u
s
s
i
o
n
-
w
h
a
t
r
o
l
e
s
d
o
f
a
c
t
o
r
s
s
u
c
h
a
s
t
h
e
s
i
g
n
i
f
i
c
a
n
c
e
o
f
t
h
e
i
n
j
u
r
y
t
o
b
o
t
h
p
a
r
t
i
e
s
,
t
h
e
b
e
n
e
f
i
t
s
r
e
t
u
r
n
e
d
,
t
h
e
s
h
o
r
t
t
e
r
m
v
e
r
s
u
s
l
o
n
g
t
e
r
m
c
o
n
s
i
d
e
r
a
t
i
o
n
s
,
t
h
e
a
b
i
l
i
t
y
t
o
c
o
m
p
e
n
s
a
t
e
,
e
t
c
.
,
al
l
p
l
a
y
in
t
h
e
i
n
t
e
r
n
a
t
i
o
n
a
l
o
b
l
i
g
a
t
i
o
n
?
A
c
e
n
t
r
a
l
p
r
o
b
l
e
m
is
t
o
d
e
f
i
n
e
w
h
o
i
s
i
n
j
u
r
i
n
g
a
n
d
w
h
o
i
s
b
e
i
n
g
i
n
j
u
r
e
d
.
T
h
i
s
c
a
n
b
e
d
i
f
f
i
c
u
l
t
t
o
d
o
,
s
i
n
c
e
t
h
e
e
f
f
e
c
t
s
m
a
y
n
o
t
b
e
h
o
m
o
g
e
n
e
o
u
s
a
n
d
t
h
e
b
e
n
e
f
i
c
i
a
l
u
s
e
s
b
e
i
n
g
d
a
m
a
g
e
d
m
a
y
n
o
t
b
e
k
n
o
w
n
.
I
t
i
s
n
e
c
e
s
s
a
r
y
t
o
d
e
t
e
r
m
i
n
e
t
h
e
g
o
a
l
s
o
r
c
r
i
t
e
r
i
a
a
g
a
i
n
s
t
w
h
i
c
h
i
n
j
u
r
y
m
u
s
t
b
e
a
s
s
e
s
s
e
d
.
A
s
t
a
n
d
a
r
d
m
u
s
t
a
l
s
o
b
e
e
s
t
a
b
l
i
s
h
e
d
a
g
a
i
n
s
t
w
h
i
c
h
t
o
d
e
t
e
r
m
i
n
e
h
o
w
f
i
r
m
th
e
e
v
i
d
e
n
c
e
o
f
i
n
j
u
r
y
m
u
s
t
be
.
I
t
i
s
n
e
c
e
s
s
a
r
y
,
t
h
e
r
e
f
o
r
e
,
t
o
m
o
v
e
t
o
m
o
r
e
s
p
e
c
i
f
i
c
m
e
a
s
u
r
e
s
o
f
a
c
c
e
p
t
a
b
l
e
b
e
h
a
v
i
o
r
a
n
d
i
m
p
a
c
t
a
s
g
u
i
d
e
l
i
n
e
s
.
T
h
e
s
e
s
p
e
c
i
f
i
c
m
e
a
s
u
r
e
s
,
g
e
n
e
r
a
l
l
y
r
e
f
e
r
r
e
d
t
o
a
s
s
t
a
n
d
a
r
d
s
,
g
u
i
d
e
l
i
n
e
s
o
r
o
b
j
e
c
t
i
v
e
s
(
t
h
e
l
a
s
t
t
e
r
m
b
e
i
n
g
t
h
e
o
n
e
m
o
s
t
c
o
m
m
o
n
l
y
u
s
e
d
i
n
t
h
e
b
i
n
a
t
i
o
n
a
l
c
o
n
t
e
x
t
)
,
p
r
o
v
i
d
e
t
h
e
P
a
r
t
i
e
s
a
n
d
t
h
e
C
o
m
m
i
s
s
i
o
n
w
i
t
h
e
s
t
i
m
a
t
e
s
o
f
t
h
e
t
h
r
e
s
h
o
l
d
l
e
v
e
l
s
o
r
c
o
n
c
e
n
t
r
a
t
i
o
n
s
o
f
s
u
b
s
t
a
n
c
e
s
in
t
h
e
e
n
v
i
r
o
n
m
e
n
t
o
r
in
t
h
e
t
i
s
s
u
e
s
o
r
b
o
d
i
e
s
o
f
o
r
g
a
n
i
s
m
s
.
S
u
b
s
t
a
n
c
e
s
p
r
e
s
e
n
t
in
t
h
e
w
a
t
e
r
a
t
c
o
n
c
e
n
t
r
a
t
i
o
n
s
a
b
o
v
e
t
h
e
s
e
o
b
j
e
c
t
i
v
e
l
e
v
e
l
s
c
o
n
s
t
i
t
u
t
e
p
o
t
e
n
t
i
a
l
e
n
v
i
r
o
n
m
e
n
t
a
l
"
h
a
z
a
r
d
s
"
o
f
s
o
m
e
s
o
r
t
.
T
h
e
G
r
e
a
t
L
a
k
e
s
W
a
t
e
r
Q
u
a
l
i
t
y
A
g
r
e
e
m
e
n
t
i
n
c
o
r
p
o
r
a
t
e
s
v
a
r
i
o
u
s
f
o
r
m
s
o
f
g
o
a
l
s
,
i
n
c
l
u
d
i
n
g
t
h
e
b
r
o
a
d
go
al
e
x
p
r
e
s
s
e
d
in
t
h
e
P
u
r
p
o
s
e
o
f
t
h
e
A
g
r
e
e
m
e
n
t
,
a
s
we
l
l
a
s
t
h
e
G
e
n
e
r
a
l
a
n
d
S
p
e
c
i
f
i
c
O
b
j
e
c
t
i
v
e
s
.
W
h
i
l
e
t
h
e
g
e
n
e
r
a
l
go
al
o
f
t
h
e
l
9
7
2
A
g
r
e
e
m
e
n
t
to
r
e
s
t
o
r
e
a
n
d
e
n
h
a
n
c
e
t
h
e
w
a
t
e
r
q
u
a
l
i
t
y
o
f
t
h
e
G
r
e
a
t
L
a
k
e
s
S
y
s
t
e
m
h
a
s
r
e
m
a
i
n
e
d
r
e
l
a
t
i
v
e
l
y
u
n
c
h
a
n
g
e
d
in
t
h
e
1
9
7
8
A
g
r
e
e
m
e
n
t
,
a
s
h
i
f
t
in
e
m
p
h
a
s
i
s
f
r
o
m
e
u
t
r
o
p
h
i
c
a
t
i
o
n
a
n
d
p
h
o
s
p
h
o
r
u
s
c
o
n
t
r
o
l
to
c
o
n
t
r
o
l
o
f
t
h
e
e
n
v
i
r
o
n
m
e
n
t
a
l
c
o
n
t
a
m
i
n
a
t
i
o
n
c
a
u
s
e
d
b
y
t
o
x
i
c
a
n
d
h
a
z
a
r
d
o
u
s
s
u
b
s
t
a
n
c
e
s
d
i
d
o
c
c
u
r
.
Th
e
C
o
m
m
i
s
s
i
o
n
w
i
t
h
t
h
e
a
d
v
i
c
e
a
n
d
i
n
i
t
i
a
t
i
v
e
o
f
i
t
s
B
o
a
r
d
s
h
a
s
b
e
e
n
a
c
t
i
v
e
in
r
e
c
o
m
m
e
n
d
i
n
g
S
p
e
c
i
f
i
c
O
b
j
e
c
t
i
v
e
s
to
t
h
e
P
a
r
t
i
e
s
s
i
n
c
e
t
h
e
s
i
g
n
i
n
g
o
f
t
h
e
1
9
7
2
A
g
r
e
e
m
e
n
t
.
A
n
u
m
b
e
r
o
f
r
e
c
o
m
m
e
n
d
e
d
S
p
e
c
i
f
i
c
O
b
j
e
c
t
i
v
e
s
w
e
r
e
f
o
r
w
a
r
d
e
d
t
o
t
h
e
G
o
v
e
r
n
m
e
n
t
s
in
1
9
7
7
-
7
8
a
n
d
w
e
r
e
s
u
b
s
e
q
u
e
n
t
l
y
i
n
c
o
r
p
o
r
a
t
e
d
in
—t
h
e
l
9
7
8
A
g
r
e
e
m
e
n
t
.
T
h
e
C
o
m
m
i
s
s
i
o
n
h
a
s
s
u
p
p
o
r
t
e
d
i
t
s
S
c
i
e
n
c
e
A
d
v
i
s
o
r
y
B
o
a
r
d
i
n
r
e
c
o
m
m
e
n
d
i
n
g
n
e
w
o
r
r
e
v
i
s
e
d
o
b
j
e
c
t
i
v
e
s
f
o
r
a
n
u
m
b
e
r
o
f
c
o
m
p
o
u
n
d
s
,
a
n
d
o
t
h
e
r
s
a
r
e
c
u
r
r
e
n
t
l
y
b
e
i
n
g
s
t
u
d
i
e
d
.
T
h
e
A
g
r
e
e
m
e
n
t
a
l
s
o
i
n
c
o
r
p
o
r
a
t
e
s
a
n
u
m
b
e
r
o
f
p
r
o
g
r
a
m
o
b
j
e
c
t
i
v
e
s
a
n
d
t
a
r
g
e
t
d
a
t
e
s
w
h
i
c
h
c
a
n
b
e
c
o
n
s
i
d
e
r
e
d
a
s
s
h
o
r
t
t
e
r
m
g
o
a
l
s
o
f
t
h
e
A
g
r
e
e
m
e
n
t
.
T
h
e
s
e
"
g
o
a
l
s
"
c
o
n
c
e
r
n
e
i
t
h
e
r
t
h
e
i
m
p
l
e
m
e
n
t
a
t
i
o
n
o
f
c
e
r
t
a
i
n
m
u
n
i
c
i
p
a
l
,
i
n
d
u
s
t
r
i
a
l
o
r
o
t
h
e
r
t
r
e
a
t
m
e
n
t
p
r
o
g
r
a
m
s
,
o
r
t
h
e
p
r
o
v
i
s
i
o
n
o
f
i
n
f
o
r
m
a
t
i
o
n
.
A
s
d
i
s
c
u
s
s
e
d
e
l
s
e
w
h
e
r
e
in
t
h
i
s
d
o
c
u
m
e
n
t
,
t
h
e
s
e
g
o
a
l
s
h
a
v
e
g
e
n
e
r
a
l
l
y
n
o
t
b
e
e
n
m
e
t
.
T
h
e
r
e
a
r
e
o
t
h
e
r
c
o
n
c
e
r
n
s
t
h
a
t
s
h
o
u
l
d
b
e
a
d
d
r
e
s
s
e
d
in
t
h
e
r
e
d
e
f
i
n
i
t
i
o
n
o
f
g
o
a
l
s
u
n
d
e
r
t
h
e
1
9
7
8
A
g
r
e
e
m
e
n
t
.
F
i
r
s
t
,
a
b
r
o
a
d
e
r
a
p
p
r
o
a
c
h
is
n
e
e
d
e
d
t
o
t
a
k
e
a
c
c
o
u
n
t
o
f
i
n
t
e
r
a
c
t
i
o
n
s
a
m
o
n
g
v
a
r
i
o
u
s
c
o
m
p
o
n
e
n
t
s
o
f
t
h
e
G
r
e
a
t
L
a
k
e
s
B
a
s
i
n
E
c
o
s
y
s
t
e
m
.
T
h
i
s
is
,
in
f
a
c
t
,
b
a
s
i
c
a
l
l
y
a
r
e
s
t
a
t
e
m
e
n
t
o
f
t
h
e
e
c
o
s
y
s
t
e
m
c
o
n
c
e
p
t
w
h
i
c
h
t
h
e
l
9
7
8
A
g
r
e
e
m
e
n
t
d
e
f
i
n
e
s
as
"
t
h
e
i
n
t
e
r
a
c
t
i
n
g
c
o
m
p
o
n
e
n
t
s
o
f
a
i
r
,
l
a
n
d
,
w
a
t
e
r
a
n
d
l
i
v
i
n
g
o
r
g
a
n
i
s
m
s
,
i
n
c
l
u
d
i
n
g
m
a
n
,
w
i
t
h
i
n
t
h
e
d
r
a
i
n
a
g
e
b
a
s
i
n
.
.
.
"
.
T
h
e
A
g
r
e
e
m
e
n
t
r
e
c
o
g
n
i
z
e
s
t
h
a
t
e
v
e
r
y
t
h
i
n
g
in
t
h
e
B
a
s
i
n
is
r
e
l
a
t
e
d
to
a
n
d
to
s
o
m
e
e
x
t
e
n
t
a
f
f
e
c
t
s
,
e
v
e
r
y
t
h
i
n
g
e
l
s
e
in
t
h
e
B
a
s
i
n
.
U
n
f
o
r
t
u
n
a
t
e
l
y
,
t
h
e
r
e
a
l
i
t
y
is
t
h
a
t
p
o
l
l
u
t
i
o
n
c
o
n
t
r
o
l
m
e
a
s
u
r
e
s
c
a
r
r
i
e
d
o
u
t
b
y
t
h
e
v
a
r
i
o
u
s
j
u
r
i
s
d
i
c
t
i
o
n
s
t
o
d
a
t
e
h
a
v
e
b
e
e
n
b
a
s
e
d
l
a
r
g
e
l
y
on
c
o
n
t
r
o
l
o
f
s
i
t
e
a
n
d
/
o
r
s
o
u
r
c
e
s
p
e
c
i
f
i
c
problems.
It
m
a
y
in
it
ia
ll
y
ha
ve
be
en
n
e
c
e
s
s
a
r
y
to
fo
cu
s
on
sp
ec
if
ic
pr
ob
le
ms
,
bu
t
m
o
r
e
a
t
t
e
n
t
i
o
n
m
u
s
t
n
o
w
b
e
d
i
r
e
c
t
e
d
t
o
l
a
k
e
-
w
i
d
e
a
n
d
s
y
s
t
e
m
—
w
i
d
e
c
o
n
s
i
d
e
r
a
t
i
o
n
s
.
T
h
u
s
,
w
h
i
l
e
a
c
h
i
e
v
e
m
e
n
t
o
f
S
p
e
c
i
f
i
c
W
a
t
e
r
Q
u
a
l
i
t
y
O
b
j
e
c
t
i
v
e
s
ha
s
c
o
n
t
r
i
b
ut
e
d
to
p
r
o
t
e
c
t
i
n
g
th
e
in
te
gr
it
y
of
th
e
wa
t
e
r
s
of
th
e
Gr
ea
t
La
ke
s
Ba
si
n
Sy
st
em
,
it
ma
y
no
w
be
ti
me
fo
r
th
e
Pa
rt
ie
s
to
be
gi
n
re
-e
xa
mi
na
ti
on
of
th
e
ba
si
c
"p
hi
lo
so
ph
y"
be
hi
nd
th
e
de
si
gn
at
io
n
of
Sp
ec
if
ic
Ob
je
ct
iv
es
in
th
e
Gr
ea
t
La
ke
s
Wa
te
r
Qu
al
it
y
Ag
re
em
en
t.
Th
es
e
o
b
j
e
c
t
i
ve
s
ar
e
g
e
n
e
r
a
l
l
y
no
t
ca
pa
bl
e
of
ad
eq
ua
te
ly
ad
dr
es
si
ng
th
e
co
mp
le
xi
ti
es
of
va
ri
ou
s
wa
te
r
us
e
pa
tt
er
ns
,
an
d
th
e
po
ss
ib
le
sy
ne
rg
is
ti
c
or
an
ta
go
ni
st
ic
ef
fe
ct
s
of
mi
xt
ur
es
of
ch
em
ic
al
s
on
th
e
bi
ot
a
of
th
e
Gr
ea
t
La
ke
s
Ba
si
n
Ec
os
ys
te
m.
Ra
th
er
,
th
e
Sp
ec
if
ic
Ob
je
ct
iv
es
ar
e
es
se
nt
ia
ll
y
si
mp
li
st
ic
ch
em
ic
al
an
d
ph
ys
ic
al
me
as
ur
es
as
op
po
se
d
to
li
fe
—
an
d
he
al
th
-o
ri
en
te
d
in
di
ca
to
rs
.
Wo
rk
is
un
de
rw
ay
on
de
fi
ni
ng
an
d
de
ve
lo
pi
ng
mo
re
so
ph
is
ti
ca
te
d
"e
co
sy
st
em
ob
je
ct
iv
es
".
Th
is
sh
ou
ld
r
e
s
ul
t
in
th
e
ad
op
ti
on
of
po
ll
ut
io
n
co
nt
ro
l
go
al
s
mo
re
fu
nd
am
en
ta
l
an
d
ye
t
br
oa
de
r
th
an
th
e
tr
ad
it
io
na
l
ap
pr
oa
ch
of
tr
ea
ti
ng
on
e
p
o
l
l
ut
a
n
t
an
d
on
e
so
ur
ce
at
a
ti
me
,
by
ta
ki
ng
a
c
c
o
un
t
of
th
e
c
um
ul
a
t
i
ve
e
f
f
e
c
t
fr
om
mu
lt
ip
le
so
ur
ce
s
an
d
co
nt
am
in
an
ts
ov
er
ti
me
.
On
a
br
oa
de
r
le
ve
l,
de
sp
it
e
it
s
st
at
ed
Pu
rp
os
e
an
d
it
s
co
nc
en
tr
at
io
n
on
Ge
ne
ra
l
an
d
Sp
ec
if
ic
Ob
je
ct
iv
es
,
th
e
Ag
re
em
en
t
la
ck
s
ex
pl
ic
it
pr
ov
is
io
ns
fo
r
e
s
t
a
b
l
i
s
h
i
n
g
a
br
oa
dl
y
ba
se
d
fo
rm
ul
at
io
n
of
so
ci
et
al
go
al
s
an
d
a
s
p
i
r
a
t
i
o
n
s
,
an
d
sp
ec
if
ic
ap
pl
ic
at
io
ns
th
er
eo
f
to
th
e
de
ve
lo
pm
en
t
of
Ge
ne
ra
l
an
d
Sp
ec
if
ic
Ob
je
ct
iv
es
fo
r
th
e
Gr
ea
t
La
ke
s.
Th
er
ef
or
e,
d
e
ve
l
o
p
m
e
n
t
of
su
ch
o
b
j
e
c
t
i
ve
s
ha
s
oc
cu
rr
ed
la
rg
el
y
in
th
e
ab
se
nc
e
of
th
e
co
ns
id
er
at
io
n
of
go
al
s
th
at
so
ci
et
y
it
se
lf
ma
y
ha
ve
fo
r
th
e
re
so
ur
ce
s
of
th
e
Gr
ea
t
La
ke
s
Sy
st
em
.
If
th
is
is
no
t
do
ne
,
th
er
e
is
no
as
su
ra
nc
e
th
at
th
e
ob
je
ct
iv
es
pr
ov
id
e
fo
r
mo
re
th
an
a
-6-
te
c
h
n
i
c
a
l
a
s
s
e
s
s
m
e
n
t
o
f
a
d
e
q
u
a
t
e
w
a
t
e
r
q
u
a
l
i
t
y
,
o
r
t
h
a
t
a
c
h
i
e
v
e
m
e
n
t
o
f
t
h
e
o
b
j
e
c
t
i
v
e
s
is
e
ve
n
a
d
e
q
u
a
t
e
e
v
i
d
e
n
c
e
of
"
s
a
f
e
"
G
r
e
a
t
L
a
k
e
s
w
a
t
e
r
.
T
h
e
to
wn
o
f
N
i
a
g
a
r
a
-
o
n
-
t
h
e
-
L
a
k
e
,
fo
r
e
x
a
m
p
l
e
,
h
a
s
s
e
r
i
o
u
s
r
e
s
e
r
v
a
t
i
o
n
s
a
b
o
u
t
t
h
e
q
u
a
l
i
t
y
o
f
N
i
a
g
a
r
a
R
i
v
e
r
w
a
t
e
r
a
n
d
is
p
r
o
c
e
e
d
i
n
g
w
i
t
h
p
l
a
n
s
f
o
r
an
a
l
t
e
r
n
a
t
e
s
o
u
r
c
e
o
f
w
a
t
e
r
,
e
ve
n
t
h
o
u
g
h
th
e
W
a
t
e
r
Q
u
a
l
i
t
y
B
o
a
r
d
h
a
s
r
e
p
o
r
t
e
d
t
h
a
t
"a
nn
ua
l
a
v
e
r
a
g
e
w
a
t
e
r
q
u
a
l
i
t
y
c
o
n
d
i
t
i
o
n
s
in
t
h
e
N
i
a
g
a
r
a
R
i
v
e
r
g
e
n
e
r
a
l
l
y
m
e
e
t
t
h
e
o
b
j
e
c
t
i
v
e
s
o
f
t
h
e
1
9
7
8
A
g
r
e
e
m
e
n
t
"
.
F
o
r
t
h
e
C
o
m
m
i
s
s
i
o
n
,
a
f
u
n
d
a
m
e
n
t
a
l
q
u
e
s
t
i
o
n
r
e
m
a
i
n
s
u
n
a
n
s
w
e
r
e
d
in
r
e
c
o
n
c
i
l
i
n
g
t
h
e
P
u
r
p
o
s
e
a
n
d
t
h
e
G
e
n
e
r
a
l
a
n
d
S
p
e
c
i
f
i
c
O
b
j
e
c
t
i
v
e
s
o
f
t
h
e
G
r
e
a
t
L
a
k
e
s
W
a
t
e
r
Q
u
a
l
i
t
y
A
g
r
e
e
m
e
n
t
w
i
t
h
t
h
e
g
o
a
l
s
o
f
s
o
c
i
e
t
y
f
o
r
t
h
e
b
e
n
e
f
i
c
i
a
l
u
s
e
s
o
f
t
h
e
G
r
e
a
t
L
a
k
e
s
r
e
s
o
u
r
c
e
.
T
h
e
r
e
c
a
n
b
e
l
i
t
t
l
e
d
o
u
b
t
t
h
a
t
t
h
e
o
v
e
r
a
l
l
g
o
a
l
o
f
al
l
c
o
n
c
e
r
n
e
d
G
r
e
a
t
L
a
k
e
s
“
p
a
r
t
i
e
s
”
is
t
h
a
t
t
h
e
w
a
t
e
r
r
e
s
o
u
r
c
e
s
c
f
t
h
e
G
r
e
a
t
L
a
k
e
S
y
s
t
e
m
b
e
o
f
s
u
f
f
i
c
i
e
n
t
l
y
g
o
o
d
q
u
a
l
i
t
y
t
o
e
n
s
u
r
e
a
h
e
a
l
t
h
y
e
c
o
s
y
s
t
e
m
in
w
h
i
c
h
t
h
e
b
a
s
i
c
c
o
n
s
u
m
p
t
i
v
e
,
r
e
c
r
e
a
t
i
o
n
a
l
,
b
i
o
l
o
g
i
c
a
l
a
n
d
a
e
s
t
h
e
t
i
c
u
s
e
s
o
f
t
h
e
r
e
s
o
u
r
c
e
a
r
e
p
o
s
s
i
b
l
e
.
T
h
e
g
o
a
l
s
o
f
s
o
c
i
e
t
y
m
a
y
d
i
f
f
e
r
c
o
n
s
i
d
e
r
a
b
l
y
a
c
r
o
s
s
t
h
e
B
a
s
i
n
,
h
o
w
e
v
e
r
,
a
n
d
m
a
y
a
l
s
o
d
i
f
f
e
r
b
e
t
w
e
e
n
t
h
e
l
o
n
g
t
e
r
m
a
n
d
t
h
e
i
m
m
e
d
i
a
t
e
.
W
h
a
t
,
f
o
r
e
x
a
m
p
l
e
,
a
r
e
t
h
e
g
o
a
l
s
o
f
t
h
e
p
e
o
p
l
e
l
i
v
i
n
g
a
l
o
n
g
t
h
e
s
h
o
r
e
l
i
n
e
o
f
N
i
a
g
a
r
a
R
i
v
e
r
o
r
S
a
g
i
n
a
w
B
a
y
,
i
n
s
o
f
a
r
a
s
t
h
e
u
s
e
o
f
t
h
e
s
e
w
a
t
e
r
r
e
s
o
u
r
c
e
s
is
c
o
n
c
e
r
n
e
d
?
H
o
w
d
o
t
h
e
s
e
g
o
a
l
s
c
o
m
p
a
r
e
w
i
t
h
t
h
o
s
e
f
o
r
i
n
d
i
v
i
d
u
a
l
s
l
i
v
i
n
g
a
n
d
w
o
r
k
i
n
g
u
p
s
t
r
e
a
m
,
o
r
in
t
h
e
L
a
k
e
S
u
p
e
r
i
o
r
B
a
s
i
n
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c
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b
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c
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c
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c
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p
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b
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 PART 2 - State of the Great Lakes Basin Ecosystem
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A b
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con
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t o
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with
a po
pula
tion
of n
earl
y fo
rty
mill
ion
peop
le.
The
regi
on
is c
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d t
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f t
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pro
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Lak
es
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mat
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f p
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on o
f th
is l
imit
ed n
umbe
r of
chem
ical
s.
Beca
use
the
curr
ent
samp
ling
prog
ram
of t
he P
arti
es
is b
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a p
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s t
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pon
ent
s o
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the
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l b
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roa
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r
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i
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a
l
s
is
n
o
t
as
c
l
e
a
r
.
D
D
T
l
e
v
e
l
s
h
a
v
e
d
e
c
l
i
n
e
d
si
gn
if
ic
an
tl
y
in
th
e
ea
rl
y-
to
mi
d-
l9
70
's
in
bl
oa
te
r
ch
ub
s,
co
ho
sa
lm
on
an
d
la
ke
tr
ou
t.
Ho
we
ve
r,
DD
T
le
ve
ls
in
th
es
e
fi
sh
a
p
p
e
a
r
to
ha
ve
s
t
a
b
i
l
i
ze
d
at
le
ve
ls
e
xc
e
e
d
i
n
g
th
e
A
g
r
e
e
m
e
n
t
ob
je
ct
iv
es
.
Tr
en
ds
of
PC
Bs
le
ve
ls
in
fi
sh
ar
e
le
ss
c
l
e
a
r
an
d
c
o
n
f
l
i
c
t
i
n
g
da
ta
ha
ve
b
e
e
n
r
e
p
o
r
t
e
d
in
re
ce
nt
ye
a
r
s.
Ne
ve
rt
he
le
ss
,
al
l
re
po
rt
ed
PC
Bs
le
ve
ls
in
fi
sh
st
il
l
ex
ce
ed
th
e
Ag
re
em
en
t
ob
je
ct
iv
e.
At
th
e
sa
me
ti
me
,
th
er
e
is
c
o
n
t
i
n
ui
n
g
c
o
n
c
e
r
n
r
e
g
a
r
d
i
n
g
th
e
ab
il
it
y
of
la
ke
tr
ou
t
po
pu
la
ti
on
s
in
La
ke
M
i
c
h
i
g
a
n
to
re
ma
in
vi
ab
le
.
It
ha
s
be
en
su
gg
es
te
d
th
at
PC
Bs
an
d
DD
T
le
ve
ls
in
La
ke
M
i
c
h
i
g
a
n
we
re
s
uf
f
i
c
i
e
n
t
l
y
hi
gh
th
ro
ug
ho
ut
th
e
l9
70
's
to
im
pa
ir
la
ke
tr
ou
t
re
pr
od
uc
ti
on
.
Th
is
is
of
p
a
r
t
i
c
ul
a
r
c
o
n
c
e
r
n
b
e
c
a
us
e
PC
Bs
an
d
DD
T
le
ve
ls
de
cl
in
ed
du
ri
ng
th
is
pe
ri
od
.
It
al
so
in
di
ca
te
s
th
at
co
ns
id
er
ab
le
ad
di
ti
on
al
ef
fo
rt
ma
y
be
re
qu
ir
ed
to
ad
dr
es
s
a
d
e
q
ua
t
e
l
y
th
e
or
ga
ni
c
ch
em
ic
al
po
ll
ut
io
n
o
f
th
e
G
r
e
a
t
La
ke
s
Ba
si
n
Ecosystem.
-10-
 PC
Bs
le
ve
ls
in
he
rr
in
g
gu
ll
s
ha
ve
ge
ne
ra
ll
y
re
ma
in
ed
hi
gh
.
At
mo
sp
he
ri
c
de
po
si
ti
on
is
be
li
ev
ed
to
pl
ay
a
si
gn
if
ic
an
t
ro
le
in
th
e
di
sp
er
sa
l
of
PC
Bs
th
ro
ug
ho
ut
th
e
Ba
si
n;
Wa
uk
eg
an
Ha
rb
or
is
al
so
a
si
gn
if
ic
an
t
so
ur
ce
.
Le
ve
ls
of
di
el
dr
in
in
co
ho
sa
lm
on
,
la
ke
tr
ou
t
an
d
he
rr
in
g
gu
ll
eg
gs
ge
ne
ra
ll
y
re
ma
in
el
ev
at
ed
an
d
re
la
ti
ve
ly
un
ch
an
ge
d
fr
om
pr
ev
io
us
ye
ar
s,
in
sp
it
e
of
co
nt
ro
ls
on
it
s
pr
od
uc
ti
on
an
d
us
e,
s
i
m
i
l
a
r
to
th
e
La
ke
S
up
e
r
i
o
r
si
tu
at
io
n.
Di
el
dr
in
le
ve
ls
in
b
l
o
a
t
e
r
ch
ub
s
in
19
80
,
in
fa
ct
,
ar
e
ab
ou
t
tw
ic
e
th
e
le
ve
ls
no
te
d
in
19
78
.
A
mi
xe
d
pi
ct
ur
e
re
ga
rd
in
g
or
ga
ni
c
co
nt
am
in
an
ts
is
se
en
in
he
rr
in
g
gu
ll
eg
gs
fr
om
Bi
g
S
i
s
t
e
r
Is
la
nd
.
Re
po
rt
ed
le
ve
ls
of
h
e
p
t
a
c
h
l
o
r
ep
ox
id
e,
p,
p'
-D
DD
,
ox
yc
hl
or
da
ne
an
d
di
el
dr
in
ha
ve
ge
ne
ra
ll
y
re
ma
in
ed
el
ev
at
ed
an
d
re
la
ti
ve
ly
un
ch
an
ge
d
be
tw
ee
n
19
71
-7
8.
Di
el
dr
in
in
h
e
r
r
i
n
g
gu
ll
eg
gs
fr
om
Bi
g
Si
st
er
Is
la
nd
ar
e
th
e
hi
gh
es
t
re
po
rt
ed
le
ve
ls
in
th
e
Gr
ea
t
La
ke
s
Ba
si
n.
By
co
nt
ra
st
,
Mi
re
x,
p,
p'
-D
DT
,
DD
E
an
d
PC
B
le
ve
ls
ha
ve
,
wi
th
a
fe
w
ex
ce
pt
io
ns
,
g
e
n
e
r
a
l
l
y
d
e
c
l
i
n
e
d
in
th
is
s
a
m
e
p
e
r
i
o
d
.
De
cr
ea
se
s
in
to
ta
l
ph
os
ph
or
us
c
o
n
c
e
n
t
r
a
t
i
o
n
s
an
d
th
us
in
cr
ea
se
s
in
wa
t
e
r
t
r
a
n
s
p
a
r
e
n
c
y
w
e
r
e
r
e
p
o
r
t
e
d
in
s
o
u
t
h
e
r
n
L
a
k
e
M
i
c
h
i
g
a
n
b
e
t
w
e
e
n
1
9
7
6
a
n
d
19
77
.
Th
is
tr
en
d
a
p
p
a
r
e
n
t
l
y
c
o
n
t
i
n
ue
d
in
to
19
78
.
Ho
we
ve
r,
ba
se
d
on
wa
t
e
r
qu
al
it
y
d
a
t
a
f
r
o
m
w
a
t
e
r
t
r
e
a
t
m
e
n
t
p
l
a
n
t
s
in
th
e
s
o
u
t
h
e
r
n
b
a
s
i
n
,
it
a
p
p
e
a
r
s
t
h
a
t
p
h
o
s
p
h
o
r
u
s
l
e
v
e
l
s
h
a
v
e
i
n
c
r
e
a
s
e
d
a
g
a
i
n
b
e
t
w
e
e
n
1
9
7
9
a
n
d
1
9
8
0
.
D
e
n
s
i
t
i
e
s
o
f
g
r
e
e
n
a
n
d
b
l
u
e
-
g
r
e
e
n
a
l
g
a
e
in
t
h
e
l
a
k
e
h
a
v
e
g
e
n
e
r
a
l
l
y
i
n
c
r
e
a
s
e
d
s
i
n
c
e
t
h
e
19
60
's
.
Th
es
e
l
a
t
t
e
r
o
b
s
e
r
va
t
i
o
n
s
ar
e
th
e
ba
si
s
fo
r
th
e
su
gg
es
ti
on
by
th
e
W
a
t
e
r
Q
u
a
l
i
t
y
B
o
a
r
d
t
h
a
t
th
e
t
e
m
p
o
r
a
r
y
d
e
c
l
i
n
e
s
in
to
ta
l
p
h
o
s
p
h
o
r
u
s
c
o
n
c
e
n
t
r
a
t
i
o
n
we
r
e
an
a
r
t
i
f
a
c
t
o
f
th
e
un
us
ua
l
l
y
se
ve
re
w
i
n
t
e
r
ic
e
c
o
ve
r
c
o
n
d
i
t
i
o
n
s
t
h
a
t
o
c
c
u
r
r
e
d
b
e
t
w
e
e
n
1
9
7
6
a
n
d
1
9
7
9
,
r
a
t
h
e
r
t
h
a
n
an
a
c
t
ua
l
r
e
s
p
o
n
s
e
to
p
h
o
s
p
h
o
r
u
s
c
o
n
t
r
o
l
p
r
o
g
r
a
m
s
.
T
h
i
s
h
y
p
o
t
h
e
s
i
s
h
a
s
n
o
t
b
e
e
n
s
u
b
s
t
a
n
t
i
a
t
e
d
.
P
h
o
s
p
h
o
r
u
s
l
o
a
d
s
f
o
r
1
9
7
9
a
n
d
1
9
8
0
w
e
r
e
b
o
t
h
g
r
e
a
t
e
r
t
h
a
n
t
h
e
1
9
7
8
l
o
a
d
a
n
d
t
h
e
l
o
a
d
s
in
e
a
c
h
o
f
t
h
e
t
h
r
e
e
y
e
a
r
s
c
o
n
s
i
d
e
r
a
b
l
y
e
x
c
e
e
d
e
d
t
h
e
p
r
o
p
o
s
e
d
t
a
r
g
e
t
l
o
a
d
s
in
t
h
e
1
9
7
8
A
g
r
e
e
m
e
n
t
.
LAKE HURON
D
a
t
a
on
t
o
xi
c
a
n
d
h
a
z
a
r
d
o
u
s
s
u
b
s
t
a
n
c
e
s
in
L
a
k
e
H
u
r
o
n
w
e
r
e
s
p
a
r
s
e
d
u
r
i
n
g
t
h
e
p
a
s
t
y
e
a
r
.
R
e
p
o
r
t
e
d
l
e
v
e
l
s
o
f
D
D
T
a
n
d
d
i
e
l
d
r
i
n
a
r
e
b
e
l
o
w
t
h
e
A
g
r
e
e
m
e
n
t
o
b
j
e
c
t
i
v
e
s
i
n
l
a
k
e
t
r
o
u
t
,
c
o
h
o
s
a
l
m
o
n
,
s
m
e
l
t
a
n
d
w
a
l
l
e
y
e
.
P
C
B
s
l
e
v
e
l
s
,
h
o
w
e
v
e
r
,
a
r
e
a
b
o
v
e
t
h
e
A
g
r
e
e
m
e
n
t
o
b
j
e
c
t
i
v
e
i
n
t
h
e
s
e
f
i
s
h
s
p
e
c
i
e
s
.
D
u
r
i
n
g
t
h
e
p
e
r
i
o
d
1
9
7
4
t
o
1
9
8
0
,
b
o
t
h
P
C
B
s
a
n
d
d
i
e
l
d
r
i
n
l
e
v
e
l
s
h
a
v
e
r
e
m
a
i
n
e
d
e
l
e
v
a
t
e
d
a
n
d
r
e
l
a
t
i
v
e
l
y
u
n
c
h
a
n
g
e
d
i
n
h
e
r
r
i
n
g
g
u
l
l
e
g
g
s
.
D
D
T
l
e
v
e
l
s
,
in
c
o
n
t
r
a
s
t
,
h
a
v
e
s
h
o
w
n
a
s
u
b
s
t
a
n
t
i
a
l
d
e
c
l
i
n
e
.
T
h
e
p
r
e
s
e
n
c
e
o
f
d
i
o
x
i
n
a
t
t
r
a
c
e
l
e
v
e
l
s
in
fi
sh
f
r
o
m
t
h
e
S
a
g
i
n
a
w
a
n
d
T
i
t
t
a
b
a
w
a
s
s
e
e
R
i
v
e
r
s
y
s
t
e
m
s
i
n
1
9
7
8
w
a
s
o
f
s
p
e
c
i
a
l
c
o
n
c
e
r
n
in
a
n
e
a
r
l
i
e
r
r
e
p
o
r
t
o
f
t
h
e
W
a
t
e
r
Q
u
a
l
i
t
y
B
o
a
r
d
.
T
h
e
p
r
e
s
e
n
c
e
o
f
d
i
o
x
i
n
h
a
s
n
o
t
b
e
e
n
r
e
p
o
r
t
e
d
in
f
i
s
h
s
a
m
p
l
e
s
e
x
a
m
i
n
e
d
s
i
n
c
e
1
9
7
8
,
a
l
t
h
o
u
g
h
1
9
8
0
a
n
d
1
9
8
1
r
e
s
u
l
t
s
w
e
r
e
n
o
t
a
v
a
i
l
a
b
l
e
a
t
t
h
e
t
i
m
e
o
f
t
h
i
s
o
b
s
e
r
v
a
t
i
o
n
.
D
i
o
x
i
n
l
e
v
e
l
s
i
n
L
a
k
e
H
u
r
o
n
h
e
r
r
i
n
g
g
u
l
l
c
o
l
o
n
i
e
s
i
n
1
9
8
0
,
h
o
w
e
v
e
r
,
a
r
e
a
b
o
u
t
s
i
x
t
i
m
e
s
a
s
h
i
g
h
a
s
t
h
e
"
b
a
s
e
l
i
n
e
"
l
e
v
e
l
s
n
o
t
e
d
i
n
t
h
e
o
t
h
e
r
G
r
e
a
t
L
a
k
e
s
.
W
i
t
h
i
n
t
h
e
L
a
k
e
M
i
c
h
i
g
a
n
B
a
s
i
n
,
i
t
i
s
n
o
t
e
d
t
h
a
t
d
i
o
x
i
n
l
e
v
e
l
s
i
n
g
u
l
l
s
f
r
o
m
t
h
e
e
a
s
t
e
r
n
s
h
o
r
e
l
i
n
e
a
r
e
n
o
t
a
s
h
i
g
h
a
s
o
t
h
e
r
c
o
l
o
n
i
e
s
i
n
t
h
e
b
a
s
i
n
,
s
u
g
g
e
s
t
i
n
g
t
h
e
a
r
e
a
o
f
c
o
n
t
a
m
i
n
a
t
i
o
n
m
a
y
b
e
c
o
n
f
i
n
e
d
,
p
e
r
h
a
p
s
t
o
f
i
s
h
i
n
S
a
g
i
n
a
w
B
a
y
.
C
h
e
m
i
c
a
l
p
l
a
n
t
s
l
o
c
a
t
e
d
u
p
s
t
r
e
a
m
o
f
h
e
r
r
i
n
g
g
u
l
l
c
o
l
o
n
i
e
s
a
r
e
c
i
t
e
d
a
s
a
l
i
k
e
l
y
s
o
u
r
c
e
o
f
d
i
o
x
i
n
i
n
t
h
i
s
b
a
s
i
n
.
.1].
 
  
A
"
c
o
n
s
i
d
e
r
a
b
l
e
i
m
p
r
o
v
e
m
e
n
t
“
w
a
s
r
e
p
o
r
t
e
d
f
o
r
S
a
g
i
n
a
w
B
a
y
,
w
h
i
c
h
r
e
m
a
i
n
s
t
h
e
m
a
j
o
r
e
u
t
r
o
p
h
i
c
a
t
i
o
n
p
r
o
b
l
e
m
i
n
t
h
e
L
a
k
e
H
u
r
o
n
B
a
s
i
n
.
T
h
e
p
h
o
s
p
h
o
r
u
s
l
o
a
d
a
n
d
s
p
r
i
n
g
c
h
l
o
r
o
p
h
y
l
l
l
e
v
e
l
s
(a
m
e
a
s
u
r
e
o
f
e
x
i
s
t
i
n
g
a
l
g
a
l
b
i
o
m
a
s
s
)
w
e
r
e
l
o
w
e
r
i
n
1
9
7
9
a
n
d
1
9
8
0
t
h
a
n
i
n
p
r
e
v
i
o
u
s
y
e
a
r
s
.
F
u
r
t
h
e
r
m
o
r
e
,
n
o
t
a
s
t
e
a
n
d
o
d
o
u
r
p
r
o
b
l
e
m
s
w
e
r
e
r
e
p
o
r
t
e
d
i
n
1
9
8
0
a
t
t
h
e
p
r
i
n
c
i
p
a
l
d
r
i
n
k
i
n
g
w
a
t
e
r
t
r
e
a
t
m
e
n
t
p
l
a
n
t
,
t
h
e
p
r
i
n
c
i
p
a
l
c
o
n
t
r
o
l
o
b
j
e
c
t
i
v
e
i
n
s
e
t
t
i
n
g
t
h
e
S
a
g
i
n
a
w
B
a
y
t
a
r
g
e
t
l
o
a
d
.
T
h
e
1
9
7
9
a
n
d
1
9
8
0
p
h
o
s
p
h
o
r
u
s
l
o
a
d
s
f
o
r
L
a
k
e
H
u
r
o
n
w
e
r
e
b
e
l
o
w
t
h
e
1
9
7
8
l
o
a
d
,
p
r
i
m
a
r
i
l
y
a
s
a
r
e
s
u
l
t
o
f
a
r
e
d
u
c
e
d
S
a
g
i
n
a
w
B
a
y
l
o
a
d
.
T
h
e
s
e
l
o
a
d
s
,
h
o
w
e
v
e
r
,
s
t
i
l
l
s
l
i
g
h
t
l
y
e
x
c
e
e
d
t
h
e
p
r
o
p
o
s
e
d
t
a
r
g
e
t
l
o
a
d
i
n
t
h
e
1
9
7
8
A
g
r
e
e
m
e
n
t
.
I
t
i
s
n
o
t
e
d
t
h
a
t
s
o
m
e
m
u
n
i
c
i
p
a
l
w
a
s
t
e
w
a
t
e
r
t
r
e
a
t
m
e
n
t
p
l
a
n
t
s
a
l
o
n
g
t
h
e
G
e
o
r
g
i
a
n
B
a
y
s
h
o
r
e
l
i
n
e
i
n
O
n
t
a
r
i
o
h
a
v
e
b
e
e
n
r
e
q
u
i
r
e
d
t
o
a
c
h
i
e
v
e
a
n
e
f
f
l
u
e
n
t
p
h
o
s
p
h
o
r
u
s
c
o
n
c
e
n
t
r
a
t
i
o
n
o
f
0
.
5
u
g
/
L
,
t
w
i
c
e
a
s
s
t
r
i
n
g
e
n
t
a
s
t
h
e
l
e
v
e
l
s
c
u
r
r
e
n
t
l
y
c
a
l
l
e
d
f
o
r
i
n
t
h
e
A
g
r
e
e
m
e
n
t
,
i
n
o
r
d
e
r
t
o
c
o
m
b
a
t
l
o
c
a
l
e
x
c
e
s
s
i
v
e
g
r
o
w
t
h
s
o
f
t
h
e
a
l
g
a
e
C
l
a
d
o
p
h
o
r
a
(
a
n
a
t
t
a
c
h
e
d
a
l
g
a
e
)
.
LAKE ERIE
D
e
c
l
i
n
e
s
i
n
P
C
8
5
l
e
v
e
l
s
w
e
r
e
r
e
p
o
r
t
e
d
f
o
r
s
p
o
t
t
a
i
l
s
h
i
n
e
r
s
t
a
k
e
n
f
r
o
m
t
h
e
T
h
a
m
e
s
R
i
v
e
r
a
n
d
P
i
k
e
C
r
e
e
k
i
n
L
a
k
e
S
t
.
C
l
a
i
r
,
a
n
d
a
t
P
o
i
n
t
P
e
l
e
e
a
n
d
T
h
u
n
d
e
r
B
a
y
i
n
L
a
k
e
E
r
i
e
,
b
u
t
n
o
t
i
n
D
e
t
r
o
i
t
R
i
v
e
r
s
h
i
n
e
r
s
.
D
D
T
l
e
v
e
l
s
d
e
c
r
e
a
s
e
d
i
n
s
h
i
n
e
r
s
t
a
k
e
n
f
r
o
m
P
o
i
n
t
P
e
l
e
e
,
T
h
u
n
d
e
r
B
a
y
a
n
d
t
h
e
D
e
t
r
o
i
t
R
i
v
e
r
.
T
h
e
r
e
w
a
s
n
o
s
i
m
i
l
a
r
d
e
c
l
i
n
e
i
n
D
D
T
l
e
v
e
l
s
i
n
s
h
i
n
e
r
s
f
r
o
m
P
i
k
e
C
r
e
e
k
o
r
t
h
e
T
h
a
m
e
s
R
i
v
e
r
.
A
d
e
c
l
i
n
e
i
n
P
C
3
5
,
D
D
T
a
n
d
d
i
e
l
d
r
i
n
l
e
v
e
l
s
w
a
s
r
e
p
o
r
t
e
d
f
o
r
c
o
h
o
s
a
l
m
o
n
,
s
m
e
l
t
a
n
d
w
a
l
l
e
y
e
i
n
t
h
e
o
p
e
n
w
a
t
e
r
s
o
f
L
a
k
e
E
r
i
e
a
l
t
h
o
u
g
h
t
h
e
d
e
c
l
i
n
e
w
a
s
l
e
s
s
e
v
i
d
e
n
t
i
n
t
h
e
o
p
e
n
w
a
t
e
r
f
i
s
h
.
A
p
a
r
a
l
l
e
l
s
i
t
u
a
t
i
o
n
e
x
i
s
t
s
f
o
r
P
C
B
s
a
n
d
D
D
T
l
e
v
e
l
s
i
n
h
e
r
r
i
n
g
g
u
l
l
e
g
g
s
.
T
h
e
s
e
l
e
v
e
l
s
h
a
v
e
r
e
m
a
i
n
e
d
e
l
e
v
a
t
e
d
a
n
d
r
e
l
a
t
i
v
e
l
y
u
n
c
h
a
n
g
e
d
b
e
t
w
e
e
n
1
9
7
4
a
n
d
1
9
8
0
.
R
e
p
o
r
t
e
d
m
e
r
c
u
r
y
l
e
v
e
l
s
i
n
w
a
l
l
e
y
e
s
h
o
w
e
d
a
r
a
p
i
d
d
e
c
l
i
n
e
i
n
t
h
e
e
a
r
l
y
1
9
7
0
'
s
,
b
u
t
i
n
r
e
c
e
n
t
y
e
a
r
s
l
e
v
e
l
e
d
o
u
t
a
t
a
l
e
v
e
l
e
x
c
e
e
d
i
n
g
t
h
e
A
g
r
e
e
m
e
n
t
o
b
j
e
c
t
i
v
e
s
.
T
h
e
S
t
.
C
l
a
i
r
R
i
v
e
r
O
r
g
a
n
i
c
S
t
u
d
y
G
r
o
u
p
d
i
d
a
s
t
u
d
y
o
n
t
h
e
s
t
a
t
e
o
f
o
r
g
a
n
i
c
c
o
n
t
a
m
i
n
a
t
i
o
n
o
f
t
h
e
S
t
.
C
l
a
i
r
R
i
v
e
r
.
T
h
e
g
r
o
u
p
i
d
e
n
t
i
f
i
e
d
8
4
o
r
g
a
n
i
c
c
o
m
p
o
u
n
d
s
i
n
t
h
e
r
i
v
e
r
w
a
t
e
r
i
n
c
l
u
d
i
n
g
v
a
r
i
o
u
s
i
n
d
u
s
t
r
i
a
l
s
o
l
v
e
n
t
s
.
T
h
e
p
r
e
s
e
n
c
e
o
f
a
r
o
m
a
t
i
c
h
y
d
r
o
c
a
r
b
o
n
s
w
a
s
d
e
t
e
c
t
e
d
i
n
a
l
l
f
i
s
h
s
a
m
p
l
e
s
,
s
o
m
e
a
t
h
i
g
h
l
e
v
e
l
s
.
I
t
i
s
b
e
l
i
e
v
e
d
t
h
a
t
c
h
l
o
r
i
n
a
t
i
o
n
o
f
s
e
w
a
g
e
a
n
d
w
a
s
t
e
w
a
t
e
r
s
a
t
t
r
e
a
t
m
e
n
t
p
l
a
n
t
s
a
l
o
n
g
t
h
e
r
i
v
e
r
c
o
n
t
r
i
b
u
t
e
d
t
o
t
h
e
n
u
m
b
e
r
o
f
h
a
l
o
g
e
n
a
t
e
d
o
r
g
a
n
i
c
c
o
m
p
o
u
n
d
s
o
b
s
e
r
v
e
d
.
F
u
r
t
h
e
r
m
o
r
e
,
s
e
v
e
n
t
e
e
n
o
r
g
a
n
i
c
c
o
m
p
o
u
n
d
s
w
e
r
e
d
e
t
e
c
t
e
d
i
n
t
r
e
a
t
e
d
d
r
i
n
k
i
n
g
w
a
t
e
r
s
a
m
p
l
e
s
t
a
k
e
n
a
t
T
i
l
b
u
r
y
,
W
i
n
d
s
o
r
a
n
d
A
m
h
e
r
s
t
b
u
r
g
,
a
l
t
h
o
u
g
h
a
t
l
e
v
e
l
s
b
e
l
o
w
O
n
t
a
r
i
o
g
u
i
d
e
l
i
n
e
s
.
T
h
e
l
e
v
e
l
s
o
f
P
C
B
s
a
n
d
h
e
a
v
y
m
e
t
a
l
s
i
n
s
e
d
i
m
e
n
t
s
b
e
l
o
w
i
n
d
u
s
t
r
i
a
l
e
f
f
l
u
e
n
t
s
e
x
c
e
e
d
e
d
O
n
t
a
r
i
o
g
u
i
d
e
l
i
n
e
s
i
n
1
9
7
7
.
T
h
e
b
e
n
t
h
i
c
f
a
u
n
a
w
e
r
e
a
l
s
o
e
x
a
m
i
n
e
d
a
n
d
f
o
u
n
d
t
o
b
e
r
e
p
r
e
s
e
n
t
a
t
i
v
e
o
f
"
h
i
g
h
l
y
p
o
l
l
u
t
e
d
"
c
o
n
d
i
t
i
o
n
s
e
s
p
e
c
i
a
l
l
y
n
e
a
r
i
n
d
u
s
t
r
i
a
l
o
u
t
f
a
l
l
s
.
T
h
e
o
v
e
r
a
l
l
d
e
g
r
e
e
o
f
o
r
g
a
n
i
c
c
o
n
t
a
m
i
n
a
t
i
o
n
n
o
t
e
d
i
n
t
h
i
s
s
p
e
c
i
a
l
s
t
u
d
y
i
s
a
c
a
u
s
e
f
o
r
c
o
n
s
i
d
e
r
a
b
l
e
c
o
n
c
e
r
n
s
i
n
c
e
t
h
i
s
s
t
u
d
y
w
a
s
a
m
o
r
e
c
o
m
p
r
e
h
e
n
s
i
v
e
a
s
s
e
s
s
m
e
n
t
o
f
o
r
g
a
n
i
c
p
o
l
l
u
t
i
o
n
t
h
a
n
t
h
a
t
o
r
d
i
n
a
r
i
l
y
u
n
d
e
r
t
a
k
e
n
b
y
t
h
e
C
o
m
m
i
s
s
i
o
n
'
s
W
a
t
e
r
Q
u
a
l
i
t
y
B
o
a
r
d
.
T
h
e
p
r
e
s
e
n
c
e
o
f
s
u
c
h
a
l
a
r
g
e
n
u
m
b
e
r
o
f
o
r
g
a
n
i
c
c
h
e
m
i
c
a
l
s
a
t
e
l
e
v
a
t
e
d
l
e
v
e
l
s
s
u
g
g
e
s
t
s
t
h
e
"
s
t
a
t
e
"
o
f
t
h
e
G
r
e
a
t
L
a
k
e
s
S
y
s
t
e
m
r
e
g
a
r
d
i
n
g
o
r
g
a
n
i
c
p
o
l
l
u
t
i
o
n
m
a
y
b
e
m
o
r
e
d
e
g
r
a
d
e
d
o
v
e
r
a
l
l
t
h
a
n
p
r
e
v
i
o
u
s
l
y
b
e
l
i
e
v
e
d
o
n
t
h
e
b
a
s
i
s
o
f
t
h
e
l
i
m
i
t
e
d
n
u
m
b
e
r
o
f
s
u
b
s
t
a
n
c
e
s
i
n
c
l
u
d
e
d
in
t
h
e
B
o
a
r
d
‘
s
a
n
n
u
a
l
a
s
s
e
s
s
m
e
n
t
o
f
w
a
t
e
r
q
u
a
l
i
t
y
.
-12-
Re
su
lt
s
of
th
e
19
80
m
o
n
i
t
o
r
i
n
g
pr
og
ra
m
on
th
e
D
e
t
r
o
i
t
Ri
ve
r
in
di
ca
te
d
le
ve
ls
of
ir
on
an
d
ph
en
ol
co
mp
ou
nd
s
we
ll
ab
ov
e
Ag
re
em
en
t
ob
je
ct
iv
es
.
Sm
al
le
r
e
x
c
e
e
d
e
n
c
e
s
o
f
o
b
j
e
c
t
i
v
e
s
fo
r
to
ta
l
d
i
s
s
o
l
v
e
d
s
o
l
i
d
s
,
a
m
m
o
n
i
a
a
n
d
zi
n
c
w
e
r
e
al
so
ob
se
rv
ed
.
C
o
n
c
e
n
t
r
a
t
i
o
n
s
of
ph
en
ol
s,
c
h
l
o
r
i
d
e
s
an
d
ph
os
ph
or
us
in
th
e
De
tr
oi
t
Ri
ve
r
ha
ve
g
e
n
e
r
a
l
l
y
de
cr
ea
se
d
be
tw
ee
n
19
67
an
d
19
80
.
Am
mo
ni
a,
n
i
t
r
a
t
e
an
d
ir
on
c
o
n
c
e
n
t
r
a
t
i
o
n
s
ge
ne
ra
ll
y
re
ma
in
ed
ab
ou
t
th
e
sa
me
,
or
in
cr
ea
se
d,
ov
er
th
e
sa
me
ti
me
pe
ri
od
.
F
o
l
l
o
wi
n
g
a
pe
ri
od
of
vi
r
t
ua
l
l
y
no
ch
an
ge
be
tw
ee
n
19
70
an
d
19
77
,
th
e
to
ta
l
p
h
o
s
p
h
o
r
u
s
c
o
n
c
e
n
t
r
a
t
i
o
n
s
in
th
e
w
e
s
t
e
r
n
,
c
e
n
t
r
a
l
an
d
e
a
s
t
e
r
n
b
a
s
i
n
s
o
f
L
a
k
e
E
r
i
e
d
e
c
l
i
n
e
d
s
i
n
c
e
1
9
7
8
.
T
h
e
d
e
c
l
i
n
e
is
o
f
a
s
m
a
l
l
e
r
m
a
g
n
i
t
u
d
e
t
h
a
n
t
h
e
r
e
d
u
c
t
i
o
n
in
t
h
e
to
ta
l
l
o
a
d
,
h
o
w
e
v
e
r
,
s
u
g
g
e
s
t
i
n
g
i
n
t
e
r
n
a
l
r
e
c
y
c
l
i
n
g
o
f
p
h
o
s
p
h
o
r
u
s
f
r
o
m
t
h
e
b
o
t
t
o
m
s
e
d
i
m
e
n
t
s
.
T
h
e
m
a
j
o
r
d
e
c
l
i
n
e
in
c
o
n
c
e
n
t
r
a
t
i
o
n
wa
s
n
o
t
e
d
a
l
o
n
g
th
e
D
e
t
r
o
i
t
R
i
v
e
r
a
l
t
h
o
u
g
h
t
h
i
s
w
a
s
st
il
l
th
e
s
i
n
g
l
e
l
a
r
g
e
s
t
i
n
p
u
t
to
L
a
k
e
E
r
i
e
in
19
80
.
T
h
e
h
i
g
h
e
s
t
c
o
n
c
e
n
t
r
a
t
i
o
n
wa
s
n
o
t
e
d
in
t
h
e
M
a
u
m
e
e
R
i
v
e
r
,
a
l
s
o
a
s
o
u
r
c
e
o
f
c
o
n
s
i
d
e
r
a
b
l
e
s
e
d
i
m
e
n
t
t
o
t
h
e
L
a
k
e
.
Ch
lo
ro
ph
yl
l
an
d
Se
cc
hi
de
pt
h
m
e
a
s
ur
e
s
in
th
e
ce
nt
ra
l
ba
si
n
ar
e
g
e
n
e
r
a
l
l
y
a
t
b
e
t
t
e
r
l
e
v
e
l
s
t
h
a
n
in
t
h
e
w
e
s
t
e
r
n
b
a
s
i
n
.
T
h
e
r
e
h
a
s
b
e
e
n
n
o
s
i
g
n
i
f
i
c
a
n
t
c
h
a
n
g
e
in
t
h
e
o
v
e
r
a
l
l
c
h
l
o
r
o
p
h
y
l
l
c
o
n
c
e
n
t
r
a
t
i
o
n
s
in
t
h
e
c
e
n
t
r
a
l
b
a
s
i
n
,
h
o
w
e
v
e
r
,
in
t
h
e
d
e
c
a
d
e
b
e
t
w
e
e
n
1
9
7
0
a
n
d
1
9
8
0
.
T
h
e
W
a
t
e
r
Q
u
a
l
i
t
y
B
o
a
r
d
r
e
p
o
r
t
e
d
t
h
a
t
t
h
e
d
a
t
a
s
u
g
g
e
s
t
"a
s
h
i
f
t
t
o
w
a
r
d
m
o
r
e
o
l
i
g
o
t
r
o
p
h
i
c
s
p
e
c
i
e
s
"
in
t
h
e
c
e
n
t
r
a
l
b
a
s
i
n
.
D
i
s
s
o
l
v
e
d
o
x
y
g
e
n
l
e
v
e
l
s
in
t
h
e
c
e
n
t
r
a
l
b
a
s
i
n
i
n
t
h
e
s
u
m
m
e
r
,
h
o
w
e
v
e
r
,
a
r
e
s
t
i
l
l
s
i
g
n
i
f
i
c
a
n
t
l
y
b
e
l
o
w
t
h
e
r
e
q
u
i
r
e
d
A
g
r
e
e
m
e
n
t
l
e
v
e
l
,
i
n
d
i
c
a
t
i
n
g
t
h
e
L
a
k
e
E
r
i
e
p
h
o
s
p
h
o
r
u
s
c
o
n
t
r
o
l
g
o
a
l
s
i
n
t
h
e
A
g
r
e
e
m
e
n
t
a
r
e
f
a
r
f
r
o
m
b
e
i
n
g
a
c
h
i
e
v
e
d
.
C
h
l
o
r
o
p
h
y
l
l
l
e
v
e
l
s
in
t
h
e
e
a
s
t
e
r
n
b
a
s
i
n
h
a
v
e
s
h
o
w
n
o
n
l
y
a
s
l
i
g
h
t
d
e
c
l
i
n
e
f
r
o
m
1
9
7
1
t
o
1
9
7
8
,
w
h
i
l
e
l
e
v
e
l
s
o
f
t
o
t
a
l
n
i
t
r
o
g
e
n
,
n
i
t
r
a
t
e
,
n
i
t
r
i
t
e
a
n
d
p
h
y
t
o
p
l
a
n
k
t
o
n
h
a
v
e
i
n
c
r
e
a
s
e
d
s
l
i
g
h
t
l
y
.
E
x
a
m
i
n
a
t
i
o
n
o
f
t
h
e
e
s
t
i
m
a
t
e
d
t
o
t
a
l
p
h
o
s
p
h
o
r
u
s
l
o
a
d
s
f
o
r
t
h
e
p
e
r
i
o
d
1
9
7
7
t
o
1
9
8
0
s
h
o
w
s
a
n
n
u
a
l
i
n
p
u
t
s
o
f
1
4
,
2
7
2
,
1
9
,
3
7
6
,
1
1
,
1
9
1
,
a
n
d
1
4
,
1
0
7
m
e
t
r
i
c
t
o
n
s
,
r
e
s
p
e
c
t
i
v
e
l
y
.
T
h
i
s
v
a
r
i
a
b
i
l
i
t
y
i
n
l
o
a
d
is
d
u
e
p
r
i
m
a
r
i
l
y
t
o
t
h
a
t
i
n
t
h
e
t
r
i
b
u
t
a
r
y
f
l
o
w
s
,
a
f
u
n
c
t
i
o
n
o
f
c
l
i
m
a
t
i
c
c
o
n
d
i
t
i
o
n
s
i
n
t
h
e
b
a
s
i
n
.
T
h
e
1
9
7
9
a
n
d
1
9
8
0
l
o
a
d
s
a
r
e
c
o
n
s
i
d
e
r
a
b
l
y
b
e
l
o
w
t
h
e
r
e
p
o
r
t
e
d
1
9
7
8
l
o
a
d
s
.
T
h
e
l
o
a
d
s
i
n
al
l
t
h
r
e
e
y
e
a
r
s
e
x
c
e
e
d
t
h
e
p
r
e
p
o
s
e
d
t
a
r
g
e
t
l
o
a
d
o
f
1
1
,
0
0
0
m
e
t
r
i
c
t
o
n
s
/
y
e
a
r
i
n
t
h
e
1
9
7
8
A
g
r
e
e
m
e
n
t
.
I
t
i
s
n
o
t
e
d
t
h
e
r
a
t
e
o
f
h
y
p
o
l
i
m
n
e
t
i
c
o
x
y
g
e
n
d
e
p
l
e
t
i
o
n
a
n
d
p
r
i
m
a
r
y
p
r
o
d
u
c
t
i
o
n
h
a
s
r
e
m
a
i
n
e
d
r
e
l
a
t
i
v
e
l
y
u
n
c
h
a
n
g
e
d
b
e
t
w
e
e
n
1
9
7
0
a
n
d
1
9
7
9
,
i
n
s
p
i
t
e
o
f
r
e
d
u
c
t
i
o
n
s
i
n
t
h
e
p
h
o
s
p
h
o
r
u
s
l
o
a
d
.
F
u
n
t
h
e
r
,
t
h
e
d
i
s
s
o
l
v
e
d
o
x
y
g
e
n
c
o
n
c
e
n
t
r
a
t
i
o
n
a
p
p
e
a
r
s
t
o
d
e
c
r
e
a
s
e
a
t
a
r
e
l
a
t
i
v
e
l
y
c
o
n
s
t
a
n
t
r
a
t
e
,
e
v
e
n
w
h
e
n
w
i
d
e
v
a
r
i
a
t
i
o
n
s
a
r
e
n
o
t
e
d
i
n
p
r
i
m
a
r
y
p
r
o
d
u
c
t
i
o
n
r
a
t
e
s
i
n
t
h
e
s
u
r
f
a
c
e
w
a
t
e
r
s
.
T
h
e
l
i
m
n
o
l
o
g
i
c
a
l
s
i
g
n
i
f
i
c
a
n
c
e
o
f
t
h
e
s
e
p
h
e
n
o
m
e
n
a
i
s
u
n
c
l
e
a
r
a
t
p
r
e
s
e
n
t
a
n
d
w
a
r
r
a
n
t
s
f
u
r
t
h
e
r
s
t
u
d
y
.
T
h
e
r
e
i
s
c
u
r
r
e
n
t
l
y
d
e
b
a
t
e
i
n
t
h
e
G
r
e
a
t
L
a
k
e
s
s
c
i
e
n
t
i
f
i
c
c
o
m
m
u
n
i
t
y
r
e
g
a
r
d
i
n
g
t
h
e
i
n
t
e
r
p
r
e
t
a
t
i
o
n
o
f
l
o
n
g
t
e
r
m
t
r
e
n
d
s
i
n
h
y
p
o
l
i
m
n
e
t
i
c
o
x
y
g
e
n
d
e
p
l
e
t
i
o
n
r
a
t
e
s
i
n
t
h
e
c
e
n
t
r
a
l
b
a
s
i
n
.
N
e
v
e
r
t
h
e
l
e
s
s
,
p
e
n
d
i
n
g
m
o
r
e
c
o
n
c
l
u
s
i
v
e
s
c
i
e
n
t
i
f
i
c
e
v
i
d
e
n
c
e
t
o
t
h
e
c
o
n
t
r
a
r
y
,
a
c
h
i
e
v
e
m
e
n
t
o
f
t
h
e
p
r
o
p
o
s
e
d
t
a
r
g
e
t
l
o
a
d
s
h
o
u
l
d
r
e
m
a
i
n
t
h
e
p
r
i
m
a
r
y
p
h
o
s
p
h
o
r
u
s
c
o
n
t
r
o
l
g
o
a
l
f
o
r
Lake Erie.
LAKE ONTARIO
T
h
e
t
o
x
i
c
a
n
d
h
a
z
a
r
d
o
u
s
s
u
b
s
t
a
n
c
e
s
p
r
o
b
l
e
m
i
s
m
o
r
e
s
e
v
e
r
e
i
n
L
a
k
e
O
n
t
a
r
i
o
t
h
a
n
e
l
s
e
w
h
e
r
e
i
n
t
h
e
G
r
e
a
t
L
a
k
e
s
S
y
s
t
e
m
.
W
h
i
l
e
t
h
e
t
r
e
n
d
s
o
b
s
e
r
v
e
d
i
n
L
a
k
e
O
n
t
a
r
i
o
a
r
e
g
e
n
e
r
a
l
l
y
s
i
m
i
l
a
r
t
o
t
h
o
s
e
o
b
s
e
r
v
e
d
i
n
t
h
e
o
t
h
e
r
G
r
e
a
t
L
a
k
e
s
,
t
h
e
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 b
a
s
e
l
i
n
e
l
e
v
e
l
s
o
f
c
h
e
m
i
c
a
l
s
in
o
r
g
a
n
i
s
m
s
a
r
e
c
o
n
s
i
d
e
r
a
b
l
y
h
i
g
h
e
r
o
v
e
r
a
l
l
i
n
L
a
k
e
O
n
t
a
r
i
o
t
h
a
n
in
t
h
e
o
t
h
e
r
l
a
k
e
s
.
T
h
i
s
s
i
t
u
a
t
i
o
n
is
d
u
e
l
a
r
g
e
l
y
to
t
h
e
c
o
n
t
i
n
u
e
d
i
n
p
u
t
o
f
t
o
x
i
c
s
u
b
s
t
a
n
c
e
s
,
e
s
p
e
c
i
a
l
l
y
o
r
g
a
n
i
c
c
o
m
p
o
u
n
d
s
,
f
r
o
m
t
h
e
N
i
a
g
a
r
a
R
i
v
e
r
i
n
t
o
L
a
k
e
O
n
t
a
r
i
o
.
L
e
v
e
l
s
o
f
D
D
T
g
e
n
e
r
a
l
l
y
d
e
c
l
i
n
e
d
in
l
a
k
e
t
r
o
u
t
,
c
o
h
o
s
a
l
m
o
n
a
n
d
s
m
e
l
t
in
t
h
e
o
p
e
n
w
a
t
e
r
s
b
e
t
w
e
e
n
1
9
7
7
a
n
d
1
9
8
0
.
I
n
c
o
n
t
r
a
s
t
,
l
e
v
e
l
s
o
f
P
C
B
s
a
n
d
d
i
e
l
d
r
i
n
in
t
h
e
s
e
s
p
e
c
i
e
s
w
e
r
e
u
n
c
h
a
n
g
e
d
o
r
i
n
c
r
e
a
s
e
d
d
u
r
i
n
g
t
h
e
p
e
r
i
o
d
.
P
C
B
s
an
d
D
D
T
l
e
v
e
l
s
h
a
v
e
d
e
c
l
i
n
e
d
in
s
p
o
t
t
a
i
l
s
h
i
n
e
r
s
t
a
k
e
n
f
r
o
m
T
w
e
l
v
e
M
i
l
e
C
r
e
e
k
,
C
r
e
d
i
t
R
i
v
e
r
a
n
d
th
e
H
u
m
b
e
r
R
i
ve
r
.
T
h
e
s
e
t
r
i
b
u
t
a
r
i
e
s
a
r
e
i
n
d
i
c
a
t
i
v
e
o
f
n
e
a
r
s
h
o
r
e
c
o
n
d
i
t
i
o
n
s
a
t
t
h
r
e
e
l
o
c
a
t
i
o
n
s
b
u
t
a
r
e
n
o
t
d
i
r
e
c
t
l
y
c
o
m
p
a
r
a
b
l
e
w
i
t
h
sa
mp
le
s
fr
om
op
en
wa
t
e
r
sp
ec
ie
s.
PC
Bs
an
d
DD
T
le
ve
ls
in
sp
ot
ta
il
sh
in
er
s
t
a
k
e
n
in
th
e
n
e
a
r
s
h
o
r
e
z
o
n
e
a
r
e
g
e
n
e
r
a
l
l
y
l
o
w
e
r
t
h
a
n
t
h
o
s
e
in
l
a
k
e
t
r
o
u
t
,
c
o
h
o
s
a
l
m
o
n
a
n
d
s
m
e
l
t
t
a
k
e
n
f
r
o
m
t
h
e
o
p
e
n
w
a
t
e
r
s
d
u
r
i
n
g
th
e
e
n
t
i
r
e
p
e
r
i
o
d
.
L
e
ve
l
s
o
f
DD
T,
PC
Bs
an
d
d
i
e
l
d
r
i
n
h
a
v
e
g
e
n
e
r
a
l
l
y
d
e
c
l
i
n
e
d
in
h
e
r
r
i
n
g
gu
ll
eg
gs
.
Th
e
W
a
t
e
r
Qu
al
it
y
Bo
ar
d
re
po
rt
ed
th
at
di
ox
in
le
ve
ls
in
he
rr
in
g
gu
ll
e
g
g
s
f
r
o
m
S
c
o
t
c
h
B
o
n
n
e
t
I
s
l
a
n
d
s
h
o
we
d
a
"
s
i
g
n
i
f
i
c
a
n
t
d
e
c
l
i
n
e
"
f
r
o
m
19
71
to
19
80
.
T
h
e
s
e
l
e
v
e
l
s
r
e
m
a
i
n
c
o
n
s
i
s
t
e
n
t
l
y
a
b
o
v
e
t
h
o
s
e
o
b
s
e
r
v
e
d
in
al
l
o
t
h
e
r
G
r
e
a
t
L
a
k
e
s
h
e
r
r
i
n
g
gu
ll
c
o
l
o
n
i
e
s
,
h
o
w
e
v
e
r
,
b
y
a
f
a
c
t
o
r
o
f
n
e
a
r
l
y
fi
ve
.
D
i
o
x
i
n
l
e
v
e
l
s
in
h
e
r
r
i
n
g
gu
ll
e
g
g
s
a
r
e
a
l
s
o
r
e
l
a
t
i
v
e
l
y
u
n
i
f
o
r
m
in
th
e
f
o
u
r
c
o
l
o
n
i
e
s
s
a
m
p
l
e
d
in
th
e
L
a
k
e
O
n
t
a
r
i
o
B
a
s
i
n
,
s
u
g
g
e
s
t
i
n
g
t
h
a
t
fi
sh
(
m
a
i
n
l
y
al
ew
iv
es
an
d
sm
el
t)
c
o
n
s
um
e
d
by
th
e
gu
ll
s
ma
y
be
c
o
n
t
a
m
i
n
a
t
e
d
t
h
r
o
ug
h
o
ut
th
e
la
ke
.
D
i
o
x
i
n
ha
s
a
l
s
o
r
e
c
e
n
t
l
y
b
e
e
n
d
e
t
e
c
t
e
d
in
b
r
o
wn
t
r
o
u
t
c
o
l
l
e
c
t
e
d
n
e
a
r
R
o
o
s
e
v
e
l
t
B
e
a
c
h
,
N
e
w
Y
o
r
k
.
Th
e
av
er
ag
e
to
ta
l
ph
os
ph
or
us
c
o
n
c
e
n
t
r
a
t
i
o
n
c
h
a
n
g
e
d
s
l
i
g
h
t
l
y
be
tw
ee
n
19
79
an
d
19
80
.
Th
e
ge
ne
ra
l
de
cl
in
e
re
po
rt
ed
si
nc
e
th
e
m
i
d
—1
9
7
0
'
s
ma
y
th
us
ha
ve
r
e
a
c
h
e
d
a
pl
at
ea
u.
Th
e
sa
me
tr
en
d
is
se
en
in
th
e
n
e
a
r
s
h
o
r
e
wa
t
e
r
s
al
th
ou
gh
ge
ne
ra
ll
y
at
hi
gh
er
le
ve
ls
th
an
in
th
e
op
en
wa
te
rs
.
Wh
et
he
r
or
no
t
th
es
e
pl
at
ea
u
va
lu
es
re
pr
es
en
t
a
lo
ng
—t
er
m
co
nd
it
io
n,
ho
we
ve
r,
is
no
t
cl
ea
r.
Ph
yt
op
la
nk
to
n
de
ns
it
ie
s
ha
ve
no
t
fo
ll
ow
ed
th
e
sa
me
tr
en
ds
as
th
e
to
ta
l
ph
os
ph
or
us
co
nc
en
tr
at
io
ns
.
Th
e
ph
yt
op
la
nk
to
n
le
ve
ls
ei
th
er
de
cr
ea
se
d
or
re
ma
in
ed
co
ns
ta
nt
in
th
e
we
st
er
n
an
d
ce
nt
ra
l
ba
si
ns
of
La
ke
On
ta
ri
o
be
tw
ee
n
th
e
mi
d-
to
la
te
-1
97
0'
s.
In
co
nt
ra
st
,
th
e
le
ve
ls
re
ma
in
ed
un
ch
an
ge
d
be
tw
ee
n
19
70
an
d
19
75
in
th
e
ea
st
er
n
ba
si
n
an
d
th
en
do
ub
le
d
in
19
77
.
Th
is
la
tt
er
oc
cu
rr
en
ce
su
gg
es
ts
th
at
to
ta
l
ph
os
ph
or
us
co
nc
en
tr
at
io
ns
in
th
e
ea
st
er
n
ba
si
n
ar
e
de
cr
ea
si
ng
at
sl
ow
er
ra
te
s
th
an
in
th
e
we
st
er
n
an
d
ce
nt
ra
l
ba
si
ns
.
Th
is
is
co
ns
is
te
nt
wi
th
th
e
lo
w
hy
po
li
mn
et
ic
di
ss
ol
ve
d
ox
yg
en
le
ve
ls
in
th
e
ea
st
er
n
ba
si
n
in
th
e
la
te
su
mm
er
,
su
gg
es
ti
ng
th
at
ox
yg
en
co
nc
en
tr
at
io
ns
ar
e
fo
ll
ow
in
g
th
e
to
ta
l
ph
os
ph
or
us
an
d
ph
yt
op
la
nk
to
n
tr
en
ds
.
It
is
no
te
d
th
at
,
al
th
ou
gh
th
e
19
79
an
d
19
80
ph
os
ph
or
us
lo
ad
s
we
re
bo
th
lo
we
r
th
an
th
e
19
78
lo
ad
,
th
e
lo
ad
s
in
ea
ch
of
th
e
th
re
e
ye
ar
s
st
il
l
ex
ce
ed
ed
th
e
pr
op
os
ed
ta
rg
et
lo
ad
of
7,
00
0
me
tr
ic
to
ns
/y
r
in
th
e
19
78
Ag
re
em
en
t.
OV
ER
AL
L
GR
EA
T
LA
KE
S
BA
SI
N
Th
e
Up
pe
r
Gr
ea
t
La
ke
s
(S
up
er
io
r,
Mi
ch
ig
an
an
d
Hu
ro
n)
co
nt
in
ue
to
ex
hi
bi
t
re
la
ti
ve
ly
go
od
wa
te
r
qu
al
it
y.
Th
e
wa
te
r
qu
al
it
y
re
ma
in
s
su
it
ab
le
fo
r
mo
st
be
ne
fi
ci
al
wa
te
r
us
es
by
ma
n.
Th
er
e
ar
e,
of
co
ur
se
,
sp
ec
if
ic
ex
am
pl
es
of
ar
ea
s
wh
ic
h
ex
hi
bi
t
en
vi
ro
nm
en
ta
l
de
gr
ad
at
io
n,
us
ua
ll
y
as
a
re
su
lt
of
ma
n'
s
ac
ti
vi
ti
es
in
th
e
wa
te
rs
he
d,
wh
ic
h
sh
ou
ld
re
ce
iv
e
pr
io
ri
ty
tr
ea
tm
en
t.
Th
e
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ma
in
re
as
on
th
at
th
es
e
la
ke
s
ha
ve
m
a
i
n
t
a
i
n
e
d
th
ei
r
ov
er
al
l
hi
gh
wa
t
e
r
q
ua
l
i
t
y
is
th
ei
r
la
rg
e
vo
lu
me
s
an
d
th
e
sp
ar
se
di
st
ri
bu
ti
on
of
hu
ma
n
ac
ti
vi
ti
es
in
t
h
e
s
e
w
a
t
e
r
s
h
e
d
s
.
Th
e
Lo
we
r
La
ke
s
(E
ri
e
an
d
On
ta
ri
o)
,
on
th
e
o
t
h
e
r
ha
nd
,
st
il
l
e
xh
i
b
i
t
c
o
n
s
i
d
e
r
a
b
l
e
en
vi
ro
nm
en
ta
l
d
e
g
r
a
d
a
t
i
o
n
by
se
di
me
nt
s,
nu
tr
ie
nt
s
an
d
to
xi
c
an
d
h
a
z
a
r
d
o
u
s
s
u
b
s
t
a
n
c
e
s
.
W
h
i
l
e
c
o
n
s
i
d
e
r
a
b
l
e
e
f
f
o
r
t
s
h
a
v
e
b
e
e
n
e
x
e
r
t
e
d
to
a
t
t
e
m
p
t
c
o
n
t
r
o
l
o
f
p
o
l
l
u
t
i
o
n
by
t
h
e
s
e
s
u
b
s
t
a
n
c
e
s
,
t
h
e
s
i
t
u
a
t
i
o
n
is
st
il
l
a
c
a
u
s
e
f
o
r
c
o
n
c
e
r
n
b
y
t
h
e
P
a
r
t
i
e
s
.
P
h
o
s
p
h
o
r
u
s
c
o
n
t
r
o
l
e
f
f
o
r
t
s
a
p
p
e
a
r
to
h
a
v
e
a
r
r
e
s
t
e
d
th
e
w
a
t
e
r
q
u
a
l
i
t
y
d
e
g
r
a
d
a
t
i
o
n
a
s
s
o
c
i
a
t
e
d
w
i
t
h
e
u
t
r
o
p
h
i
c
a
t
i
o
n
b
u
t
h
a
v
e
n
o
t
y
e
t
a
c
h
i
e
v
e
d
t
h
e
d
e
s
i
r
e
d
w
a
t
e
r
q
u
a
l
i
t
y
c
o
n
d
i
t
i
o
n
s
d
e
s
c
r
i
b
e
d
in
t
h
e
1
9
7
8
A
g
r
e
e
m
e
n
t
.
T
o
x
i
c
an
d
h
a
z
a
r
d
o
u
s
s
u
b
s
t
a
n
c
e
s
a
r
e
a
m
o
r
e
s
e
r
i
o
u
s
p
r
o
b
l
e
m
,
e
s
p
e
c
i
a
l
l
y
in
L
a
k
e
O
n
t
a
r
i
o
a
n
d
t
h
e
N
i
a
g
a
r
a
R
i
ve
r
.
C
o
n
s
i
d
e
r
a
b
l
e
a
d
d
i
t
i
o
n
a
l
e
f
f
o
r
t
is
n
e
c
e
s
s
a
r
y
on
t
h
e
p
a
r
t
o
f
t
h
e
G
o
v
e
r
n
m
e
n
t
s
t
o
a
d
d
r
e
s
s
a
d
e
q
u
a
t
e
l
y
t
h
e
p
o
l
l
u
t
i
o
n
o
f
t
h
e
G
r
e
a
t
L
a
k
e
s
B
a
s
i
n
E
c
o
s
y
s
t
e
m
f
r
o
m
t
o
xi
c
a
n
d
h
a
z
a
r
d
o
u
s
substances.
In
s
u
m
m
a
r
y
,
p
r
o
g
r
e
s
s
ha
s
b
e
e
n
m
a
d
e
in
c
o
n
t
r
o
l
l
i
n
g
o
r
a
t
l
e
a
s
t
a
r
r
e
s
t
i
n
g
e
u
t
r
o
p
h
i
c
a
t
i
o
n
in
t
h
e
G
r
e
a
t
L
a
k
e
s
.
M
o
r
e
w
o
r
k
r
e
m
a
i
n
s
t
o
b
e
d
o
n
e
t
o
a
c
h
i
e
v
e
t
h
e
p
h
o
s
p
h
o
r
u
s
c
o
n
t
r
o
l
g
o
a
l
s
in
t
h
e
1
9
7
8
A
g
r
e
e
m
e
n
t
.
L
e
s
s
p
r
o
g
r
e
s
s
h
a
s
b
e
e
n
m
a
d
e
w
i
t
h
t
o
x
i
c
a
n
d
h
a
z
a
r
d
o
u
s
s
u
b
s
t
a
n
c
e
s
,
d
u
e
t
o
t
h
e
l
a
r
g
e
n
u
m
b
e
r
s
o
f
c
h
e
m
i
c
a
l
s
e
n
t
e
r
i
n
g
t
h
e
l
a
k
e
s
,
t
h
e
i
r
w
i
d
e
s
p
r
e
a
d
s
o
u
r
c
e
s
a
n
d
th
e
o
ve
r
a
l
l
c
o
m
p
l
e
x
i
t
y
o
f
t
r
y
i
n
g
t
o
r
e
g
u
l
a
t
e
o
r
c
o
n
t
r
o
l
s
u
c
h
a
u
b
i
q
u
i
t
o
u
s
p
r
o
b
l
e
m
.
C
o
n
s
i
d
e
r
a
b
l
y
m
o
r
e
e
f
f
o
r
t
o
n
t
h
e
p
a
r
t
o
f
al
l
G
r
e
a
t
L
a
k
e
s
j
u
r
i
s
d
i
c
t
i
o
n
s
w
i
l
l
b
e
r
e
q
u
i
r
e
d
i
f
t
h
e
g
o
a
l
s
o
f
t
h
e
1
9
7
8
A
g
r
e
e
m
e
n
t
r
e
g
a
r
d
i
n
g
t
h
e
c
o
n
t
r
o
l
o
f
t
o
x
i
c
a
n
d
h
a
z
a
r
d
o
u
s
s
u
b
s
t
a
n
c
e
s
a
r
e
to
b
e
a
c
h
i
e
v
e
d
.
A
R
E
A
S
O
F
C
O
N
C
E
R
N
I
n
r
e
c
e
n
t
y
e
a
r
s
,
t
h
e
W
a
t
e
r
Q
u
a
l
i
t
y
B
o
a
r
d
h
a
s
r
e
p
o
r
t
e
d
o
n
v
a
r
i
o
u
s
l
o
c
a
l
a
r
e
a
s
i
n
t
h
e
G
r
e
a
t
L
a
k
e
s
B
a
s
i
n
w
h
e
r
e
e
n
v
i
r
o
n
m
e
n
t
a
l
q
u
a
l
i
t
y
h
a
s
u
n
d
e
r
g
o
n
e
s
i
g
n
i
f
i
c
a
n
t
d
e
g
r
a
d
a
t
i
o
n
.
S
u
c
h
a
r
e
a
s
a
r
e
o
f
t
e
n
t
h
e
m
a
j
o
r
l
o
a
d
i
n
g
p
o
i
n
t
s
f
o
r
m
a
n
y
p
o
l
l
u
t
a
n
t
s
d
i
s
c
h
a
r
g
e
d
i
n
t
o
t
h
e
G
r
e
a
t
L
a
k
e
s
B
a
s
i
n
E
c
o
s
y
s
t
e
m
a
n
d
a
r
e
t
h
e
f
o
c
u
s
o
f
o
b
v
i
o
u
s
e
n
v
i
r
o
n
m
e
n
t
a
l
o
r
h
u
m
a
n
h
e
a
l
t
h
c
o
n
c
e
r
n
s
.
U
n
t
i
l
1
9
8
0
,
t
h
e
W
a
t
e
r
Q
u
a
l
i
t
y
B
o
a
r
d
r
e
f
e
r
r
e
d
t
o
t
h
e
s
e
a
r
e
a
s
a
s
“
P
r
o
b
l
e
m
A
r
e
a
s
"
a
n
d
u
s
u
a
l
l
y
r
e
l
a
t
e
d
t
h
e
i
r
s
t
a
t
u
s
t
o
t
h
a
t
o
f
r
e
m
e
d
i
a
l
p
r
o
g
r
a
m
s
f
o
r
t
h
e
i
r
c
o
n
t
r
o
l
.
"
P
r
o
b
l
e
m
A
r
e
a
s
"
w
e
r
e
t
h
o
s
e
l
o
c
a
l
i
t
i
e
s
w
h
e
r
e
A
g
r
e
e
m
e
n
t
O
b
j
e
c
t
i
v
e
s
w
e
r
e
e
i
t
h
e
r
e
x
c
e
e
d
e
d
o
r
w
h
e
r
e
d
e
s
i
r
e
d
w
a
t
e
r
u
s
e
s
w
e
r
e
i
m
p
a
i
r
e
d
.
T
h
e
W
a
t
e
r
Q
u
a
l
i
t
y
B
o
a
r
d
h
a
s
i
n
i
t
i
a
t
e
d
a
n
e
w
p
r
o
c
e
d
u
r
e
u
s
i
n
g
a
l
l
a
v
a
i
l
a
b
l
e
d
a
t
a
i
n
c
l
u
d
i
n
g
t
h
e
1
9
7
8
A
g
r
e
e
m
e
n
t
O
b
j
e
c
t
i
v
e
s
,
l
o
c
a
l
j
u
r
i
s
d
i
c
t
i
o
n
a
l
s
t
a
n
d
a
r
d
s
,
c
r
i
t
e
r
i
a
a
n
d
g
u
i
d
e
l
i
n
e
s
,
a
n
d
i
t
s
p
r
o
f
e
s
s
i
o
n
a
l
j
u
d
g
m
e
n
t
i
n
i
t
s
a
s
s
e
s
s
m
e
n
t
.
T
h
e
a
s
s
e
s
s
m
e
n
t
i
s
"
t
e
m
p
e
r
e
d
"
b
y
s
u
c
h
f
a
c
t
o
r
s
a
s
t
h
e
a
g
e
o
f
t
h
e
d
a
t
a
;
t
h
e
m
a
g
n
i
t
u
d
e
,
p
e
r
s
i
s
t
e
n
c
e
a
n
d
g
e
o
g
r
a
p
h
i
c
e
x
t
e
n
t
o
f
t
h
e
p
o
l
l
u
t
i
o
n
;
t
h
e
w
a
t
e
r
u
s
e
s
t
h
a
t
a
r
e
i
m
p
a
c
t
e
d
;
t
h
e
s
t
a
t
e
o
f
r
e
l
e
v
a
n
t
o
n
g
o
i
n
g
r
e
m
e
d
i
a
l
p
r
o
g
r
a
m
s
;
a
n
d
t
r
a
n
s
b
o
u
n
d
a
r
y
i
m
p
l
i
c
a
t
i
o
n
s
o
f
t
h
e
w
a
t
e
r
q
u
a
l
i
t
y
p
r
o
b
l
e
m
.
T
h
e
r
e
s
u
l
t
i
s
t
h
e
d
e
s
i
g
n
a
t
i
o
n
o
f
t
w
o
d
i
s
t
i
n
c
t
c
l
a
s
s
e
s
o
f
A
r
e
a
s
o
f
C
o
n
c
e
r
n
:
C
l
a
s
s
"
A
"
a
r
e
a
s
e
x
h
i
b
i
t
s
i
g
n
i
f
i
c
a
n
t
e
n
v
i
r
o
n
m
e
n
a
l
d
e
g
r
a
d
a
t
i
o
n
w
h
e
r
e
i
m
p
a
i
r
m
e
n
t
o
f
b
e
n
e
f
i
c
i
a
l
u
s
e
s
i
s
s
e
v
e
r
e
,
a
n
d
C
l
a
s
s
"
B
"
a
r
e
a
s
e
x
h
i
b
i
t
e
n
v
i
r
o
n
m
e
n
t
a
l
d
e
g
r
a
d
a
t
i
o
n
b
u
t
u
s
e
s
m
a
y
n
o
t
b
e
a
s
s
e
v
e
r
e
l
y
i
m
p
a
i
r
e
d
a
s
t
h
o
s
e
i
n
C
l
a
s
s
"
A
"
.
T
h
e
C
o
m
m
i
s
s
i
o
n
c
o
n
c
u
r
s
w
i
t
h
t
h
e
B
o
a
r
d
t
h
a
t
t
h
e
d
e
s
i
g
n
a
t
e
d
A
r
e
a
s
o
f
C
o
n
c
e
r
n
d
e
s
e
r
v
e
p
r
i
o
r
i
t
y
i
n
c
l
e
a
n
u
p
a
n
d
/
o
r
r
e
s
t
o
r
a
t
i
v
e
e
f
f
o
r
t
s
b
y
t
h
e
a
p
p
r
o
p
r
i
a
t
e
-15-
h
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
—
—
—
—
—
—
—
—
—
—
—
—
—
J
"
-
-
I
I
I
I
I
I
l
I
l
l
l
l
I
I
I
I
I
I
I
I
I
I
I
I
I
[
I
'
l
l
I
I
i
I
'
I
l
l
i
i
'
I
i
i
i
l
l
l
l
au
th
or
it
ie
s.
Ma
ny
of
th
es
e
"A
re
as
of
Co
nc
er
n"
ar
e,
in
fa
ct
,
me
re
1y
"P
ro
b1
em
Ar
ea
s"
wh
ic
h
we
re
si
mp
1y
re
na
me
d
an
d
wh
ic
h
co
nt
in
ue
to
ex
hi
bi
t
si
gn
if
ic
an
t
en
vi
ro
nm
en
ta
1
or
hu
ma
n
he
a1
th
pr
ob
1e
ms
.
Th
e
Ar
ea
s
of
Co
nc
er
n
de
si
gn
at
ed
by
th
e
Bo
ar
d
ar
e
su
mm
ar
iz
ed
in
Ta
b1
e
1
an
d
de
ta
i1
s
re
ga
rd
in
g
th
e
sp
ec
if
ic
na
tu
re
of
th
e
po
11
ut
io
n
pr
ob
1e
ms
ar
e
pr
ov
id
ed
in
th
e
19
81
An
nu
a1
Re
po
rt
of
th
e
Wa
te
r
Qu
a1
it
y
Bo
ar
d.
‘
Th
e
Co
mm
is
si
on
is
co
nc
er
ne
d
th
at
sp
ec
if
ic
ar
ea
s
in
th
e
Gr
ea
t
La
ke
s
Ba
si
n
co
nt
in
ue
to
be
id
en
ti
fi
ed
by
th
e
Wa
te
r
Qu
a1
it
y
Bo
ar
d
as
en
vi
ro
nm
en
ta
1
or
hu
ma
n
he
a1
th
co
nc
er
ns
.
Th
e
"A
re
as
of
Co
nc
er
n"
ha
ve
be
en
co
mp
ar
ed
wi
th
th
e
"P
ro
b1
em
Ar
ea
s"
id
en
ti
fi
ed
in
pr
ev
io
us
an
nu
a1
re
po
rt
s
of
th
e
Wa
te
r
Qu
a1
it
y
Bo
ar
d
(s
ee
Ta
b1
e
1)
.
Nh
i1
e
so
me
de
si
gn
at
ed
ar
ea
s
ap
pe
ar
to
ha
ve
re
ce
iv
ed
ad
eq
ua
te
re
me
di
a1
tr
ea
tm
en
t,
th
er
e
ar
e
ap
pr
ox
im
at
e1
y
24
1o
ca
ti
on
s
no
te
d
in
Ta
b1
e
1
th
at
ha
ve
be
en
id
en
ti
fi
ed
in
ev
er
y
re
po
rt
of
th
e
Wa
te
r
Qu
a1
it
y
Bo
ar
d
si
nc
e
19
74
as
be
in
g
de
gr
ad
ed
su
ff
ic
ie
nt
1y
to
wa
rr
an
t
re
me
di
a1
pr
og
ra
ms
.
Wh
i1
e
re
me
di
a1
pr
og
ra
ms
ha
ve
be
en
in
ef
fe
ct
in
ma
ny
of
th
es
e
ar
ea
s,
in
so
me
ca
se
s
fo
r
ye
ar
s,
it
is
ap
pa
re
nt
th
at
gr
ea
te
r
po
11
ut
io
n
co
nt
ro
1
ef
fo
rt
s
ar
e
ne
ed
ed
in
so
me
.
Th
er
e
is
1i
tt
1e
va
1u
e
in
co
nt
in
ui
ng
to
id
en
ti
fy
su
ch
ar
ea
s
if
ef
fe
ct
iv
e
re
me
di
a1
ef
fo
rt
s
ar
e
no
t
pu
t
in
to
p1
ac
e.
Co
ns
eq
ue
nt
Ty
,
th
e
Co
mm
15
51
on
ur
ge
s
th
e
Pa
rt
ie
s
to
in
su
re
th
at
su
ch
ar
ea
s
re
ce
iv
e
th
e
at
te
nt
io
n
th
at
th
ey
re
qu
ir
e.
 
I-
Areas of Concern in the Great Lakes Basin
 
CLASS “A” Areas of Concern CLASS “B” Areas of Concern
 
I. LAKE SUPERIOR:
None Identiﬁed St. Louis River, Minnesota (C)
* Thunder Bay, Ontario (C)
* Nipigon Bay, Ontario (C)
*Jackﬁsh Bay, Ontario (C)
Peninsula Harbour, Ontario (C)
II. LAKE MICHIGAN:
* Fox River/Southern Green Bay, Manistique River, Michigan (C)
Wisconsin (C) Menominee River, Mich.-WI (C)
* Milwaukee Estuary, Sheboygan, Wisconsin (C)
Wisconsin (C) Muskegon Lake, Michigan (C)
*Waukegan Harbor, Illinois (C) White Lake, Montague,
" Grand Calumet River and Michigan (C)
Indiana Harbor Canal, Indiana (C)
III. LAKE HURON:
* St. Marys River (C) * Spanish River Mouth, Ontario (C)
* Saginaw River System and * Penetang Bay to Sturgeon Bay,
Saginaw Bay, Michigan (C) Ontario (E)
Collingwood Harbour, Ontario
(C,E)
IV. LAKE ERIE:
* St. Clair River (C) Clinton River, Michigan (C)
* Detroit River (C) * Wheatley Harbour, Ontario (C)
Rouge River, Michigan (C)
Raisin River, Michigan (C)
* Maumee River, Ohio (C,E)
* Black River, Ohio (C) ‘
* Cleveland, Ohio (C)
* Ashtabula, Ohio (C)
V. LAKE ONTARIO:
* Buffalo River, New York (C) Eighteen Mile Creek, NY (C,E)
* Niagara River (C) * Rochester Embayment, NY (C,E)
* Hamilton Harbour, Ontario (C,E) * Oswego River, New York (C)
Cornwall-Massena, Ontario- * Toronto Waterfront, Ontario (C)
New York (C) Port Hope, Ontario (C)
* Bay of Quinte, Ontario (E)
(C) - Contamination ofthe water, sediments and/or biota by organic and/or inorganic substances
(excluding phosphorus).
(E) - Eutrophication/phosphorus enrichment problems.
’ :- Identiﬁed as an area of some type ofenvironmental and/or human health concern in every report
ofthe Water Quality Board since its 1974 Annual Report.
SOURCE: Great Lakes Water Quality Board. 1981 Report on Great Lakes Water Quality; Report to the
International Joint Commission. November 198], Cleveland, Ohio. pp. 13-28.
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PART 3 - Responsiveness of Parties to Requirements of
the Water Quality Agreement
INTRODUCTION
The 1978 Water Quality Agreement obligated the Parties to commitments
which did not exist under the 1972 Agreement, especially regarding the control
of t
oxic
and
haza
rdou
s su
bsta
nces
.
In m
any
case
s, t
here
is a
proj
ecte
d da
te
of completion attached. Whether or not these requirements were met within the
designated time period, and the reasons for not meeting them, provide measures
of progress by the Parties. A review of the various deadlines and whether
thei
r co
mple
tion
can
be e
xpec
ted
in t
he f
orse
eabl
e fu
ture
is p
rovi
ded
here
.
AGREEMENT DEADLINES AND TIMETABLES
 
Limited Use Zones
Annex 2 of the Agreement calls upon the Parties, in consultation with
sta
te
and
pro
vin
cia
l g
ove
rnm
ent
s,
to
"tak
e m
eas
ure
s t
o d
efi
ne
and
des
cri
be
all
exi
sti
ng
and
fut
ure
lim
ite
d u
se
zon
es“
and
to
"pr
epa
re
an
annu
al
rep
ort
on
the
se
mea
sur
es"
.
The
com
pon
ent
s o
f t
his
lim
ite
d u
se
zon
e r
equ
ire
men
t a
nd
a
lis
tin
g o
f t
he
cri
ter
ia
to
be
use
d i
n t
hei
r e
sta
bli
shm
ent
are
als
o p
res
ent
ed.
According to Annex 2, limited use zones shall be designated for industrial
discharges, and for municipal discharges in excess of one million gallons per
day, within the boundary waters of the Great Lakes System. This designation
was to be completed before January l, 1980.
The Commission understands that the establishment of limited use zones has
been delayed by the debate of whether or not they are legal under the
provisions of the United States Clean Water Act.‘ The Commission also
unde
rsta
nds
that
at l
east
some
limi
ted
use
zone
s ha
ve b
een
desi
gnat
ed i
n
Canada, but that such designations will not be formally transmitted to the
Comm
issi
on
in t
he a
bsen
ce o
f si
mila
r ac
tion
s on
the
part
of t
he U
nite
d St
ates
.
The deadline for designating limited use zones passed more than two years
ago. The apparent lack of activity, primarily on the part of the United
Stat
es G
over
nmen
t,
sugg
ests
that
limi
ted
use
zone
s wi
ll n
ot b
e de
sign
ated
in
the
near
futu
re.
The
Part
ies
shou
ld c
onfe
r on
thei
r in
tent
ions
conc
erni
ng
lim
ite
d u
se
zon
es.
If
lim
ite
d u
se
zon
es
(as
cal
led
for
in
Ann
ex
2 o
f t
he
Agre
emen
t) a
re n
ot d
esig
nate
d,
the
Comm
issi
on a
ssum
es a
t pr
esen
t th
at t
he
Par
tie
s
int
end
tha
t t
he
Spe
cif
ic
Obj
ect
ive
s c
ont
ain
ed
in
the
Agr
eem
ent
are
to
app
ly
thr
oug
hou
t t
he
Gre
at
Lak
es.
If
the
Par
tie
s d
o n
ot
feel
tha
t i
t i
s
pos
sib
le
to
des
ign
ate
lim
ite
d
use
zon
es
wit
hin
the
lif
e
of
the
197
8
Agr
eem
ent
,
adm
iss
ion
of
thi
s p
oss
ibi
lit
y b
y t
he
Par
tie
s i
s i
n o
rde
r a
nd
wil
l
"cl
ear
the
air
” r
ega
rdi
ng
the
sta
tus
of
Ann
ex
2 i
n t
he
Agr
eem
ent
.
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An
ne
x
3
of
th
e
A
g
r
e
e
m
e
n
t
re
qu
ir
es
th
e
Pa
rt
ie
s
in
c
o
o
p
e
r
a
t
i
o
n
wi
th
th
e
s
t
a
t
e
an
d
p
r
o
vi
n
c
i
a
l
g
o
v
e
r
n
m
e
n
t
s
to
"
c
o
n
f
i
r
m
th
e
f
u
t
u
r
e
p
h
o
s
p
h
o
r
u
s
l
o
a
d
s
"
c
o
n
t
a
i
n
e
d
in
th
e
A
g
r
e
e
m
e
n
t
an
d,
ba
se
d
on
th
es
e
lo
ad
s,
to
"e
st
ab
li
sh
lo
ad
a
l
l
o
c
a
t
i
o
n
s
an
d
c
o
m
p
l
i
a
n
c
e
s
c
h
e
d
u
l
e
s
,
"
t
a
k
i
n
g
in
to
a
c
c
o
u
n
t
th
e
r
e
c
o
m
m
e
n
d
a
t
i
o
n
s
a
r
i
s
i
n
g
f
r
o
m
th
e
P
o
l
l
u
t
i
o
n
f
r
o
m
L
a
n
d
Us
e
A
c
t
i
v
i
t
i
e
s
R
e
f
e
r
e
n
c
e
G
r
o
u
p
(
P
L
U
A
R
G
)
.
T
h
e
c
o
n
f
i
r
m
a
t
i
o
n
o
f
th
e
l
o
a
d
s
wa
s
to
h
a
v
e
b
e
e
n
w
i
t
h
i
n
e
i
g
h
t
e
e
n
m
o
n
t
h
s
o
f
th
e
19
78
A
g
r
e
e
m
e
n
t
go
in
g
in
to
ef
fe
ct
,
a
c
o
n
f
i
r
m
a
t
i
o
n
da
te
of
no
la
te
r
th
an
Ma
y
22
,
19
80
.
T
h
i
s
c
o
n
f
i
r
m
a
t
i
o
n
d
a
t
e
wa
s
s
u
b
s
e
q
u
e
n
t
l
y
e
x
t
e
n
d
e
d
t
w
i
c
e
by
d
i
p
l
o
m
a
t
i
c
n
o
t
e
s
b
e
t
w
e
e
n
th
e
t
wo
c
o
u
n
t
r
i
e
s
.
Th
e
Co
mm
is
si
on
ha
s
be
en
in
fo
rm
ed
th
at
th
e
Pa
rt
ie
s
ha
ve
ma
de
so
me
pr
og
re
ss
in
c
o
n
f
i
r
m
i
n
g
th
es
e
fu
tu
re
ph
os
ph
or
us
To
ad
s
("
ta
rg
et
lo
ad
s”
)
an
d
th
at
ne
go
ti
at
io
n
is
un
de
rw
ay
re
ga
rd
in
g
th
e
al
lo
ca
ti
on
of
th
es
e
To
ad
s
be
tw
ee
n
th
e
tw
o
co
un
tr
ie
s.
C
o
m
m
i
s
s
i
o
n
r
e
c
o
m
m
e
n
d
a
t
i
o
n
s
on
th
e
la
nd
us
e
po
ll
ut
io
n
co
nt
ro
l
st
ud
y
we
r
e
s
ub
m
i
t
t
e
d
to
th
e
Pa
rt
ie
s
in
Ma
rc
h
19
80
.
A
su
pp
le
me
nt
al
re
po
rt
on
ph
os
ph
or
us
m
a
n
a
g
e
m
e
n
t
,
ba
se
d
on
th
e
PL
UA
RG
st
ud
y
an
d
th
at
o
f
th
e
C
o
m
m
i
s
s
i
o
n
'
s
Ph
os
ph
or
us
Ma
na
ge
me
nt
St
ra
te
gi
es
Ta
sk
Fo
rc
e,
wa
s
pr
es
en
te
d
to
th
e
Go
ve
rn
me
nt
s
in
Ja
nu
ar
y
19
81
.
Fr
om
th
e
vi
e
wp
o
i
n
t
of
th
e
Co
mm
is
si
on
,
th
is
la
tt
er
r
e
p
o
r
t
c
o
m
p
l
e
t
e
d
it
s
ma
nd
at
e
un
d
e
r
th
e
PL
UA
RG
Re
fe
re
nc
e.
In
vi
ew
of
th
e
hi
gh
vi
si
bi
li
ty
of
th
e
ph
os
ph
or
us
pr
ob
le
m
in
th
e
Gr
ea
t
La
ke
s
Ba
si
n
——
it
wa
s
eu
tr
op
hi
ca
ti
on
of
th
e
Lo
we
r
La
ke
s
mo
re
th
an
an
y
ot
he
r
fa
ct
or
wh
ic
h
se
rv
ed
as
th
e
im
pe
tu
s
fo
r
th
e
19
72
A
g
r
e
e
m
e
n
t
—-
it
is
di
sa
pp
oi
nt
in
g
th
at
su
ch
a
fu
nd
am
en
ta
l
is
su
e
as
co
nf
ir
ma
ti
on
of
th
e
ta
rg
et
lo
ad
s
an
d
es
ta
bl
is
hm
en
t
of
lo
ad
al
lo
ca
ti
on
s
an
d
co
mp
li
an
ce
sc
he
du
le
s
ha
s
no
t
ye
t
be
en
re
so
lv
ed
by
th
e
Pa
rt
ie
s.
At
th
e
pr
es
en
t
ti
me
,
th
e
on
ly
ph
os
ph
or
us
"r
eq
ui
re
me
nt
"
is
th
at
a
l
mg
/L
e
f
f
l
ue
n
t
r
e
q
ui
r
m
e
n
t
be
a
c
h
i
e
ve
d
in
mu
ni
ci
pa
l
w
a
s
t
e
w
a
t
e
r
t
r
e
a
t
m
e
n
t
p
l
a
n
t
s
in
th
e
L
a
k
e
E
r
i
e
a
n
d
O
n
t
a
r
i
o
b
a
s
i
n
s
w
h
i
c
h
di
sc
ha
rg
e
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 PART 4 - Concerns Regarding Pollution in the Great Lakes
Basin Ecosystem
INTRODUCTION
Part 4 presents an overview and assessment of institutiona1 and other
constraints which the Commission sees as being rea1 or potentia1 impediments
to the deve10pment and imp1ementation of effective po11ution contro1 measures
in the Great Lakes Basin. It does not constitute an inc1usive 1ist of
constraints and concerns -- indeed, some of the imp1ications of portions of
the 1978 Agreement are on1y now being recognized and appreciated by the
jurisdictions inv01ved. The items inc1uded do, however, constitute a 1ist of
prob1ems which havearisen in various degrees since the signing of the 1972
and 1978 Agreements. The Commission brings these concerns to the attention of
the Parties so that they can be considered when the Parties are negotiating
future agreements between the two countries.
LACK OF COMPREHENSIVE MANAGEMENT STRATEGY
The signing of the 1978 Agreement by the Parties represented a substantia1
commitment on the part of both countries to attempt to address and controT
po11ution of the Great Lakes System from the mu1titude of point and nonpoint
sources which exist within, and outside via atmospheric deposition, the Great
Lakes Basin. The 1978 Agreement is more comprehensive than the 1972 Agreement
and provides, in many cases, more specific guidance.
The Commission is concerned, however, that there is sti11 no overa11
management p1an for directing and guiding the activities of the Parties and
the state and provincia1 governments in contro11ing po11ution in the Great
Lakes System. In the absence of such an overa11 management p1an, the
situation wi11 remain one of a myriad of activities carried out by the various
jurisdictions under diverse and occasiona11y contradictory 1egis1ative
mandates. This absence of an overa11 management p1an, which wou1d idea11y
integrate and coordinate such activities within and between jurisdictions, has
often 1ead to fragmentation of purpose, direction and resources by the
re1evant jurisdictions.
The Commission fee1$ that the Parties shou1d proceed with the deve1opment
of such an overa11 management p1an for the Basin. Such a notion has, in fact,
a1ready been suggested to various degrees by severa1 advisory groups to the
Commission. For examp1e, the Water Qua1ity Board devoted a substantia1
portion of its 1981 report to an eva1uation of programs for the contro1 of
toxi
c an
d ha
zard
ous
subs
tanc
es
in t
he G
reat
Lake
s Sy
stem
.
A ma
jor
conc
1usi
on
of the Board was that no Specific Great Lakes management strategy existed to
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vit
ies
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the
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s j
uri
sdi
cti
ons
.
AccordingTy, the Board presented sixteen specific, program-oriented
rec
omm
end
ati
ons
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ign
ed
bas
ica
11y
to
ens
ure
tha
t a
11
jur
isd
ict
ion
s a
re
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an
sp
or
t
an
d
di
sc
ha
rg
e
of
th
es
e
ch
em
ic
al
s
to
:
(a
)
e
s
t
a
b
l
i
s
h
a
c
o
n
t
r
o
l
p
r
i
o
r
i
t
y
;
(b
)
id
en
ti
fy
wh
er
e
th
e
c
h
e
m
i
c
a
l
s
o
f
c
o
n
c
e
r
n
ar
e
li
ke
ly
to
be
us
ed
or
fo
un
d
in
th
e
Gr
ea
t
La
ke
s
Ba
si
n
Ec
os
ys
te
m;
an
d
(c
)
a
u
g
m
e
n
t
t
h
e
c
a
l
l
e
d
-
f
o
r
j
o
i
n
t
s
u
r
v
e
i
l
l
a
n
c
e
a
n
d
m
o
n
i
t
o
r
i
n
g
p
r
o
g
r
a
m
as
ne
ce
ss
ar
y
so
th
at
th
e
hi
gh
es
t
pr
io
ri
ty
ch
em
ic
al
s
an
d
lo
ca
ti
on
s
ar
e
ad
eq
ua
te
ly
mo
ni
to
re
d
in
th
e
Gr
ea
t
La
ke
s
Ba
si
n
Ecosystem.
Ag
re
em
en
t
on
an
In
it
ia
l
Ma
st
er
Li
st
of
Ch
em
ic
al
s
of
Co
nc
er
n
Mo
st
co
nt
ro
l
st
ra
te
gi
es
fo
r
to
xi
c
an
d
ha
za
rd
ou
s
ch
em
ic
al
s
in
vo
lv
e
a
li
st
of
ch
em
ic
al
s
to
be
re
gu
la
te
d.
Re
gu
la
to
ry
ac
ti
on
s
ar
e
th
en
ca
ll
ed
fo
r
wh
en
a
li
st
ed
ch
em
ic
al
is
fo
un
d
in
,
or
is
li
ke
ly
to
be
in
tr
od
uc
ed
in
to
,
an
ar
ea
of
co
nc
er
n.
Th
e
ex
is
ti
ng
li
st
s
of
su
ch
ch
em
ic
al
s
of
co
nc
er
n
ar
e
ge
ne
ra
ll
y
si
mi
la
r.
Ma
ny
of
th
e
di
ff
er
en
ce
s
th
at
do
ex
is
t
am
on
g
th
es
e
ex
is
ti
ng
li
st
s
mo
st
ly
re
fl
ec
t
op
in
io
ns
as
to
th
e
pr
io
ri
ty
th
at
a
ch
em
ic
al
sh
ou
ld
re
ce
iv
e,
ra
th
er
th
an
wh
et
he
r
or
no
t
it
sh
ou
ld
be
on
th
e
li
st
in
th
e
fi
rs
t
pl
ac
e.
Ea
ch
li
st
us
ua
ll
y
co
nt
ai
ns
a
fe
w
ch
em
ic
al
s
th
at
ar
e
un
iq
ue
to
th
at
li
st
.
Di
ff
er
en
ce
s
am
on
g
li
st
s
ca
n
pr
od
uc
e
co
nf
us
io
n
wi
th
in
an
d
be
tw
ee
n
re
gu
la
to
ry
ag
en
ci
es
.
Ac
co
rd
in
gl
y,
th
e
Co
mm
is
si
on
fe
el
s
th
at
th
e
Pa
rt
ie
s
sh
ou
ld
gi
ve
ca
re
fu
l
co
ns
id
er
at
io
n
to
th
e
co
nt
en
ts
of
an
y
ne
w
li
st
of
to
xi
c
an
d
ha
za
rd
ou
s
su
bs
ta
nc
es
in
or
de
r
to
av
oi
d
su
ch
un
ne
ce
ss
ar
y—
th
fu
si
on
.
Th
e
Wa
te
r
Qu
al
it
y
Bo
ar
d,
as
on
e
of
it
s
re
co
mm
en
da
ti
on
s
to
th
e
Co
mm
is
si
on
r
e
g
a
r
d
i
n
g
to
xi
c
an
d
h
a
za
r
d
o
us
su
bs
ta
nc
es
,
ha
s
r
e
c
o
m
m
e
n
d
e
d
t
h
at
th
e
P
a
r
t
i
e
s
"p
re
pa
re
a
si
ng
le
pr
io
ri
ty
li
st
of
to
xi
c
su
bs
ta
nc
es
in
th
e
Gr
ea
t
La
ke
s
Ba
si
n
fo
r
wh
ic
h
i
n
ve
n
t
o
r
y
da
ta
m
us
t
be
de
ve
lo
pe
d,
ra
nk
th
es
e
s
ub
s
t
a
n
c
e
s
a
c
c
o
r
d
i
n
g
to
th
ei
r
po
te
nt
ia
l
en
vi
ro
me
nt
al
an
d
hu
ma
n
he
al
th
ef
fe
ct
s
an
d
pe
ri
od
ic
al
ly
up
da
te
t
h
e
l
i
s
t
a
n
d
t
h
e
r
a
n
k
i
n
g
"
.
T
h
e
B
o
a
r
d
c
o
n
c
l
u
d
e
d
t
h
a
t
t
h
e
a
b
s
e
n
c
e
o
f
a
p
r
i
o
r
i
t
y
-27-
   
li
st
of
c
h
e
m
i
c
a
l
s
of
co
nc
er
n
ha
s
in
hi
bi
te
d
th
e
d
e
ve
l
o
p
m
e
n
t
of
co
nt
ro
l
pr
og
ra
ms
fo
r
to
xi
c
an
d
ha
za
rd
ou
s
su
bs
ta
nc
es
.
Th
is
be
in
g
th
e
ca
se
,
th
e
qu
es
ti
on
th
en
is
,
wh
at
li
st
sh
ou
ld
be
us
ed
fo
r
th
e
Gr
ea
t
La
ke
s
Ba
si
n
Ec
os
ys
te
m?
Th
e
Co
mm
is
si
on
's
Wa
te
r
Qu
al
it
y
Bo
ar
d
su
gg
es
ts
th
at
th
e
de
ve
lo
pm
en
t
of
a
m
a
s
t
e
r
l
i
s
t
o
f
c
h
e
m
i
c
a
l
s
o
f
c
o
n
c
e
r
n
is
t
h
e
ta
sk
o
f
t
h
e
P
a
r
t
i
e
s
.
T
h
e
Co
mm
is
si
on
is
al
so
of
th
e
vi
ew
th
at
th
e
Pa
rt
ie
s
wi
ll
ha
ve
to
be
th
e
m
a
j
o
r
ac
to
rs
in
th
e
d
e
ve
l
o
p
m
e
n
t
of
su
ch
a
m
a
s
t
e
r
li
st
,
as
pa
rt
of
a
c
o
m
p
r
e
h
e
n
s
i
ve
an
d
ef
fe
ct
iv
e
to
xi
c
an
d
ha
za
rd
ou
s
su
bs
ta
nc
es
co
nt
ro
l
pr
og
ra
m
fo
r
th
e
Gr
ea
t
La
ke
s
Ba
si
n
Ec
os
ys
te
m.
Th
e
Pa
rt
ie
s
ha
ve
sh
ow
n
li
tt
le
in
cl
in
at
io
n
to
de
ve
lo
p
a
"G
re
at
La
ke
s
Li
st
",
ho
we
ve
r,
ap
ar
t
fr
om
th
os
e
li
st
s
wh
ic
h
al
re
ad
y
ex
is
t
in
th
e
tw
o
co
un
tr
ie
s.
Ac
co
rd
in
gl
y,
un
ti
l
th
e
tw
o
c
o
un
t
r
i
e
s
ag
re
e
to
th
e
d
e
ve
l
o
p
m
e
n
t
of
su
ch
a
ma
st
er
li
st
,
it
wo
ul
d
be
re
as
on
ab
le
to
ad
op
t
an
ex
is
ti
ng
li
st
.
On
e
p
o
s
s
i
b
i
l
i
t
y
is
th
e
li
st
of
"h
az
ar
do
us
p
o
l
l
ut
i
n
g
s
ub
s
t
a
n
c
e
s
"
in
An
ne
x
10
of
th
e
Ag
re
em
en
t.
Th
e
us
e
of
th
is
li
st
ma
y
no
t
be
fe
as
ib
le
,
ho
we
ve
r,
be
ca
us
e
of
th
e
la
rg
e
nu
mb
er
of
ch
em
ic
al
s
in
th
e
li
st
an
d
be
ca
us
e
th
e
ba
si
s
fo
r
ma
ny
of
th
e
ch
em
ic
al
s
be
in
g
pl
ac
ed
on
th
e
li
st
is
no
t
cl
ea
r.
An
ot
he
r
p
o
s
s
i
b
i
l
i
t
y
wo
ul
d
be
to
a
d
o
p
t
a
m
a
s
t
e
r
li
st
d
e
ve
l
o
p
e
d
or
us
ed
wi
t
h
i
n
a
pa
rt
ic
ul
ar
ju
ri
sd
ic
ti
on
.
It
is
un
li
ke
ly
,
ho
we
ve
r,
th
at
a
li
st
de
ve
lo
pe
d
wi
th
in
th
e
st
at
es
or
th
e
pr
ov
in
ce
wo
ul
d
be
ac
ce
pt
ab
le
to
al
l
th
e
ju
ri
sd
ic
ti
on
s
in
th
e
Ba
si
n
as
a
ma
st
er
li
st
of
ch
em
ic
al
s
of
co
nc
er
n.
Ac
co
rd
in
gl
y,
th
e
Co
mm
is
si
on
be
li
ev
es
th
at
an
ap
pr
op
ri
at
e
in
it
ia
l
li
st
fo
r
th
e
Pa
rt
ie
s
to
us
e
is
th
e
li
st
of
ch
em
ic
al
s
pr
ep
ar
ed
by
th
e
jo
in
t
Hu
ma
n
He
al
th
Ef
fe
ct
s
Co
mm
it
te
e
of
th
e
Wa
te
r
Qu
al
it
y
Bo
ar
d
an
d
th
e
Sc
ie
nc
e
Ad
vi
so
ry
Bo
ar
d.
Th
e
ch
em
ic
al
s
li
st
ed
in
Ta
bl
es
1,
2
an
d
3
of
th
e
Co
mm
it
te
e'
s
l9
8l
An
nu
al
Re
po
rt
to
th
e
Bo
ar
ds
pr
ov
id
e
an
in
it
ia
l
pr
io
ri
ty
li
st
in
g.
Fu
rt
he
r,
th
e
ch
em
ic
al
s
li
st
ed
in
Ta
bl
e
5
of
th
e
Co
mm
it
te
e'
s
re
po
rt
ar
e
ca
nd
id
at
es
th
at
mi
gh
t
al
so
be
in
cl
ud
ed
as
fu
rt
he
r
in
fo
rm
at
io
n
on
th
ei
r
po
te
nt
ia
l
to
xi
ci
ty
becomes available.
It
is
im
po
rt
an
t
to
no
te
th
at
th
is
li
st
in
g,
pr
ep
ar
ed
by
sc
ie
nt
if
ic
ex
pe
rt
s
fr
om
bo
th
co
un
tr
ie
s,
is
ba
se
d
on
se
ve
ra
l
pr
ev
io
us
re
po
rt
s
of
th
e
Wa
te
r
Qu
al
it
y
Bo
ar
d,
li
st
in
g
ap
pr
ox
im
at
el
y
40
0
ch
em
ic
al
s
al
re
ad
y
id
en
ti
fi
ed
in
va
ri
ou
s
co
mp
on
en
ts
of
th
e
Gr
ea
t
La
ke
s
Ba
si
n
Ec
os
ys
te
m.
Co
ns
eq
ue
nt
ly
,
th
ei
r
pr
es
en
ce
in
th
e
Gr
ea
t
La
ke
s
"e
nv
ir
on
me
nt
"
is
a
re
al
it
y.
Ma
ny
of
th
e
ch
em
ic
al
s
in
th
e
Co
mm
it
te
e'
s
li
st
ar
e
al
so
in
co
rp
or
at
ed
in
th
e
"L
is
t
of
12
9
Pr
io
ri
ty
Po
ll
ut
an
ts
"
fr
om
a
co
ns
en
t
de
cr
ee
wo
rk
ed
ou
t
be
tw
ee
n
th
e
Na
tu
ra
l
Re
so
ur
ce
s
De
fe
ns
e
Co
un
ci
l
an
d
th
e
U.
S.
En
vi
ro
nm
en
ta
l
Pr
ot
ec
ti
on
Ag
en
cy
.
Fi
na
ll
y,
th
er
e
is
a
de
gr
ee
of
pr
io
ri
ty
al
re
ad
y
es
ta
bl
is
he
d
am
on
g
th
e
ch
em
ic
al
s
di
sc
us
se
d
by
th
e
Co
mm
it
te
e
on
th
e
ba
si
s
of
th
ei
r
in
cl
us
io
n
in
th
e
sp
ec
if
ic
ta
bl
es
pr
ep
ar
ed
by
th
e
Co
mm
it
te
e.
As
no
te
d
ab
ov
e,
th
os
e
ch
em
ic
al
s
pr
es
en
te
d
in
Ta
bl
es
1,
2
an
d
3
co
ns
ti
tu
te
th
e
po
te
nt
ia
l
ch
em
ic
al
s
of
im
me
di
at
e
co
nc
er
n
to
th
e
Pa
rt
ie
s.
Ac
co
rd
in
gl
y,
th
e
Co
mm
is
si
on
re
co
mm
en
ds
in
th
e
Bi
en
ni
al
Re
po
rt
th
at
th
e
Pa
rt
ie
s
us
e
Ta
bl
es
1,
2
an
d
3
of
th
e
19
81
An
nu
al
Re
po
rt
of
th
e
NO
B/
SA
B
Hu
ma
n
He
al
th
Ef
fe
ct
s
Co
mm
it
te
e
as
an
in
it
ia
l
ma
st
er
li
st
of
ch
em
ic
al
s
of
co
nc
er
n
in
th
e
Gr
ea
t
La
ke
s
Ba
si
n
Ec
os
ys
te
m.
Es
ta
bl
is
hm
en
t
of
Pr
io
ri
ty
Wi
th
in
th
e
Ma
st
er
Li
st
Al
th
ou
gh
th
e
Hu
ma
n
He
al
th
Ef
fe
ct
s
Co
mm
it
te
e
li
st
go
es
a
lo
ng
wa
y
to
wa
rd
re
du
ci
ng
th
e
ch
em
ic
al
s
of
po
te
nt
ia
l
co
nc
er
n
to
a
ma
na
ge
ab
le
li
st
,
it
is
st
il
l
-28-
un
re
al
is
ti
c
to
be
li
ev
e
th
at
al
l
th
e
id
en
ti
fi
ed
ch
em
ic
al
s
ca
n
be
mo
ni
to
re
d
th
ro
ug
ho
ut
th
e
Gr
ea
t
La
ke
s
Ba
si
n
Ec
os
ys
te
m.
In
or
de
r
th
at
GL
IS
P
ca
n
re
al
is
ti
ca
ll
y
ac
co
mm
od
at
e
th
e
ad
di
ti
on
al
sa
mp
li
ng
li
ke
ly
to
be
re
qu
ir
ed
,
it
is
ne
ce
ss
ar
y
no
t
on
ly
to
ha
ve
a
ma
st
er
li
st
of
ch
em
ic
al
s
of
co
nc
er
n,
bu
t
al
so
to
ha
ve
so
me
me
as
ur
e
of
pr
io
ri
ty
wi
th
in
th
e
li
st
.
In
fo
rm
at
io
n
on
th
e
us
e,
ma
nu
fa
ct
ur
e,
tr
an
sp
or
ta
ti
on
or
di
sc
ha
rg
e
of
to
xi
c
an
d
h
a
za
r
d
o
us
su
bs
ta
nc
es
in
th
e
Gr
ea
t
La
ke
s
Ba
si
n
is
es
se
nt
ia
l
fo
r
e
s
t
a
b
l
i
s
h
i
n
g
pr
io
ri
ti
es
.
Th
e
Co
mm
is
si
on
en
co
ur
ag
es
th
e
Pa
rt
ie
s
to
us
e
th
e
in
fo
rm
at
io
n
an
d
da
ta
th
at
ar
e
av
ai
la
bl
e
to
id
en
ti
fy
ch
em
ic
al
s
in
th
e
ma
st
er
l
i
s
t
th
at
ar
e
li
ke
ly
to
be
"d
is
ch
ar
ge
d"
or
es
ca
pe
wi
th
in
th
e
G
r
e
a
t
La
ke
s
Ba
si
n
Ec
os
ys
te
m.
Fo
r
ex
am
pl
e,
if
la
rg
e
q
ua
n
t
i
t
i
e
s
of
a
ch
em
ic
al
on
th
e
m
a
s
t
e
r
li
st
w
e
r
e
u
s
e
d
in
m
a
n
u
f
a
c
t
u
r
i
n
g
in
c
e
r
t
a
i
n
a
r
e
a
s
o
f
th
e
G
r
e
a
t
L
a
k
e
s
B
a
s
i
n
,
t
h
o
s
e
p
a
r
t
i
c
u
l
a
r
a
r
e
a
s
m
i
g
h
t
w
a
r
r
a
n
t
i
n
c
r
e
a
s
e
d
m
o
n
i
t
o
r
i
n
g
a
n
d
/
o
r
s
u
r
v
e
i
l
l
a
n
c
e
a
t
t
e
n
t
i
o
n
b
y
t
h
e
P
a
r
t
i
e
s
.
T
h
i
s
f
o
c
u
s
on
th
e
s
o
u
r
c
e
s
o
f
t
o
x
i
c
a
n
d
h
a
z
a
r
d
o
u
s
s
u
b
s
t
a
n
c
e
s
in
th
e
B
a
s
i
n
is
,
o
f
c
o
u
r
s
e
,
a
s
i
m
p
l
i
f
i
c
a
t
i
o
n
o
f
th
e
e
x
p
e
c
t
e
d
p
a
r
t
i
t
i
o
n
i
n
g
o
r
b
e
h
a
v
i
o
r
o
f
a
c
h
e
m
i
c
a
l
in
t
h
e
G
r
e
a
t
L
a
k
e
s
S
y
s
t
e
m
.
K
n
o
w
l
e
d
g
e
on
s
o
u
r
c
e
s
d
o
e
s
,
h
o
w
e
v
e
r
,
a
l
l
o
w
t
h
e
P
a
r
t
i
e
s
to
b
e
g
i
n
to
be
a
b
l
e
to
"
p
o
i
n
t
a
f
i
n
g
e
r
"
a
t
p
o
t
e
n
t
i
a
l
a
r
e
a
s
o
f
c
o
n
c
e
r
n
w
i
t
h
i
n
t
h
e
B
a
s
i
n
.
It
s
h
o
u
l
d
a
l
s
o
b
e
r
e
c
o
g
n
i
z
e
d
,
h
o
w
e
v
e
r
,
t
h
a
t
t
h
e
s
h
e
e
r
q
u
a
n
t
i
t
y
o
f
u
s
e
s
h
o
u
l
d
n
o
t
b
e
t
h
e
s
o
l
e
c
r
i
t
e
r
i
o
n
f
o
r
d
e
t
e
r
m
i
n
i
n
g
p
o
t
e
n
t
i
a
l
c
o
n
c
e
r
n
.
P
L
U
A
R
G
,
f
o
r
e
x
a
m
p
l
e
,
r
e
p
o
r
t
e
d
t
h
a
t
o
n
e
i
n
d
u
s
t
r
y
in
O
n
t
a
r
i
o
w
a
s
d
i
s
c
h
a
r
g
i
n
g
a
b
o
u
t
7
k
g
/
y
r
o
f
P
C
B
s
i
n
t
o
L
a
k
e
O
n
t
a
r
i
o
.
T
h
i
s
is
n
o
t
a
l
a
r
g
e
q
u
a
n
t
i
t
y
o
f
P
C
B
s
,
in
t
h
e
a
b
s
o
l
u
t
e
s
e
n
s
e
.
H
o
w
e
v
e
r
,
t
h
e
p
e
r
s
i
s
t
e
n
t
n
a
t
u
r
e
o
f
t
h
i
s
c
h
e
m
i
c
a
l
in
th
e
e
n
v
i
r
o
n
m
e
n
t
a
n
d
it
s
p
e
r
s
i
s
t
e
n
c
e
in
th
e
t
i
s
s
u
e
s
o
f
G
r
e
a
t
L
a
k
e
s
b
i
o
t
a
g
i
v
e
i
t
a
p
r
i
o
r
i
t
y
c
o
n
s
i
d
e
r
a
b
l
y
g
r
e
a
t
e
r
t
h
a
n
t
h
e
a
b
s
o
l
u
t
e
n
u
m
b
e
r
s
w
o
u
l
d
s
u
g
g
e
s
t
.
S
o
m
e
o
f
t
h
e
c
h
e
m
i
c
a
l
s
o
n
t
h
e
m
a
s
t
e
r
l
i
s
t
m
a
y
n
o
l
o
n
g
e
r
b
e
u
s
e
d
i
n
t
h
e
B
a
s
i
n
,
e
l
i
m
i
n
a
t
i
n
g
t
h
e
m
f
o
r
p
r
i
o
r
i
t
y
c
o
n
s
i
d
e
r
a
t
i
o
n
.
T
h
e
p
o
s
s
i
b
i
l
i
t
y
o
f
t
h
e
l
a
r
g
e
s
c
a
l
e
t
r
a
n
s
p
o
r
t
o
f
s
u
c
h
c
h
e
m
i
c
a
l
s
t
h
r
o
u
g
h
o
u
t
th
e
B
a
s
i
n
a
l
s
o
p
r
o
v
i
d
e
s
a
c
r
i
t
e
r
i
o
n
o
t
h
e
r
t
h
a
n
u
s
e
o
f
v
a
l
u
e
in
e
s
t
a
b
l
i
s
h
i
n
g
s
u
r
v
e
i
l
l
a
n
c
e
a
n
d
mo
ni
to
ri
ng
pr
io
ri
ti
es
.
In
fo
rm
at
io
n
on
th
e
us
e,
m
a
n
uf
a
c
t
ur
e
,
t
r
a
n
s
p
o
r
t
a
n
d
/
o
r
d
i
s
c
h
a
r
g
e
c
o
ul
d
be
o
b
t
a
i
n
e
d
f
r
o
m
s
e
v
e
r
a
l
s
o
u
r
c
e
s
.
T
o
b
e
g
i
n
w
i
t
h
,
t
h
e
1
9
7
8
A
g
r
e
e
m
e
n
t
o
b
l
i
g
a
t
e
s
t
h
e
P
a
r
t
i
e
s
t
o
p
r
e
p
a
r
e
s
o
m
e
o
f
t
h
e
i
n
f
o
r
m
a
t
i
o
n
w
h
i
c
h
is
n
e
c
e
s
s
a
r
y
f
o
r
t
h
i
s
i
n
t
e
r
i
m
s
t
r
a
t
e
g
y
.
F
o
r
e
x
a
m
p
l
e
,
A
r
t
i
c
l
e
VI
(c
)
c
a
l
l
s
f
o
r
t
h
e
P
a
r
t
i
e
s
t
o
p
r
e
p
a
r
e
"a
n
i
n
v
e
n
t
o
r
y
o
f
p
o
l
l
u
t
i
o
n
a
b
a
t
e
m
e
n
t
r
e
q
u
i
r
e
m
e
n
t
s
f
o
r
al
l
m
u
n
i
c
i
p
a
l
a
n
d
i
n
d
u
s
t
r
i
a
l
f
a
c
t
i
l
i
t
i
e
s
d
i
s
c
h
a
r
g
i
n
g
i
n
t
o
t
h
e
‘
G
r
e
a
t
L
a
k
e
s
S
y
s
t
e
m
.
.
.
“
T
h
i
s
i
n
v
e
n
t
o
r
y
i
s
t
o
b
e
p
r
e
p
a
r
e
d
a
n
d
r
e
v
i
s
e
d
a
n
n
u
a
l
l
y
a
n
d
s
h
a
l
l
i
n
c
l
u
d
e
c
o
m
p
l
i
a
n
c
e
s
c
h
e
d
u
l
e
s
a
n
d
s
t
a
t
u
s
o
f
c
o
m
p
l
i
a
n
c
e
w
i
t
h
m
o
n
i
t
o
r
i
n
g
a
n
d
e
f
f
l
u
e
n
t
r
e
s
t
r
i
c
t
i
o
n
s
.
A
n
n
e
x
2
o
f
t
h
e
A
g
r
e
e
m
e
n
t
,
w
h
i
c
h
c
a
l
l
s
up
o
n
t
h
e
P
a
r
t
i
e
s
to
t
a
k
e
m
e
a
s
u
r
e
s
to
d
e
f
i
n
e
a
n
d
d
e
s
c
r
i
b
e
al
l
e
x
i
s
t
i
n
g
a
n
d
f
u
t
u
r
e
l
i
m
i
t
e
d
u
s
e
z
o
n
e
s
,
i
n
d
i
c
a
t
e
s
t
h
a
t
t
h
e
s
e
m
e
a
s
u
r
e
s
s
h
a
l
l
i
n
c
l
u
d
e
"
I
d
e
n
t
i
f
i
c
a
t
i
o
n
a
n
d
q
u
a
n
t
i
t
a
t
i
v
e
a
n
d
q
u
a
l
i
t
a
t
i
v
e
d
e
s
c
r
i
p
t
i
o
n
o
f
a
l
l
p
o
i
n
t
s
o
u
r
c
e
w
a
s
t
e
d
i
s
c
h
a
r
g
e
s
(
i
n
c
l
u
d
i
n
g
t
r
i
b
u
t
a
r
i
e
s
)
t
o
b
o
u
n
d
a
r
y
w
a
t
e
r
s
“
.
S
u
c
h
m
e
a
s
u
r
e
s
c
a
n
g
i
v
e
t
h
e
P
a
r
t
i
e
s
v
a
l
u
a
b
l
e
i
n
f
o
r
m
a
t
i
o
n
r
e
g
a
r
d
i
n
g
c
h
e
m
i
c
a
l
s
a
n
d
t
h
e
i
r
a
p
p
r
o
x
i
m
a
t
e
q
u
a
n
t
i
t
i
e
s
c
u
r
r
e
n
t
l
y
b
e
i
n
g
d
i
s
c
h
a
r
g
e
d
in
th
e
Gr
ea
t
La
ke
s
Sy
st
em
.
T
h
e
U
n
i
t
e
d
S
t
a
t
e
s
D
e
p
a
r
t
m
e
n
t
o
f
C
o
m
m
e
r
c
e
w
i
l
l
h
a
v
e
i
n
f
o
r
m
a
t
i
o
n
o
n
e
c
o
n
o
m
i
c
,
i
n
d
u
s
t
r
i
a
l
a
n
d
t
r
a
n
s
p
o
r
t
a
t
i
o
n
a
c
t
i
v
i
t
i
e
s
i
n
t
h
e
G
r
e
a
t
L
a
k
e
s
B
a
s
i
n
.
C
o
m
m
e
r
c
i
a
l
a
n
d
i
n
d
u
s
t
r
i
a
l
t
r
a
d
e
a
s
s
o
c
i
a
t
i
o
n
s
a
r
e
a
l
s
o
p
r
o
b
a
b
l
e
s
o
u
r
c
e
s
o
f
s
u
c
h
i
n
f
o
r
m
a
t
i
o
n
.
T
h
e
r
e
a
r
e
s
i
m
i
l
a
r
o
r
g
a
n
i
z
a
t
i
o
n
s
i
n
C
a
n
a
d
a
w
i
t
h
t
h
e
s
a
m
e
t
y
p
e
o
f
i
n
f
o
r
m
a
t
i
o
n
a
n
d
d
a
t
a
.
E
v
e
n
i
n
t
h
o
s
e
i
n
s
t
a
n
c
e
s
w
h
e
r
e
t
h
e
a
v
a
i
l
a
b
l
e
d
a
t
a
a
r
e
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o
n
l
y
a
p
p
r
o
x
i
m
a
t
i
o
n
s
or
r
o
ug
h
e
s
t
i
m
a
t
e
s
,
su
ch
i
n
f
o
r
m
a
t
i
o
n
c
a
n
,
n
e
v
e
r
t
h
e
l
e
s
s
,
be
va
lu
ab
le
in
p
r
o
vi
d
i
n
g
a
re
la
ti
ve
id
ea
of
wh
a
t
ch
em
ic
al
s
ar
e
b
e
i
n
g
d
i
s
c
h
a
r
g
e
d
or
es
ca
pi
ng
wi
th
in
th
e
Gr
ea
t
La
ke
s
Sy
st
em
,
an
d
in
wh
at
a
p
p
r
o
xi
m
a
t
e
qu
an
ti
ti
es
.
 
Au
gm
en
ta
ti
on
of
Jo
in
t
Mo
ni
to
ri
ng
an
d
Su
rv
ei
ll
an
ce
Pr
og
ra
m
fo
r
Mo
ni
to
ri
ng
C
h
e
m
i
c
a
l
s
o
f
C
o
n
c
e
r
n
In
fo
rm
at
io
n
on
th
e
us
e,
ma
nu
fa
ct
ur
e,
t
r
a
n
s
p
o
r
t
an
d
di
sc
ha
rg
e
of
c
h
e
m
i
c
a
l
s
of
c
o
n
c
e
r
n
ca
n
he
lp
id
en
ti
fy
ar
ea
s
in
th
e
Gr
ea
t
La
ke
s
Sy
st
em
wh
e
r
e
th
es
e
ch
em
ic
al
s
ar
e
mo
st
li
ke
ly
to
be
fo
un
d.
C
h
e
m
i
c
a
l
s
be
in
g
d
i
s
c
h
a
r
g
e
d
or
e
s
c
a
p
i
n
g
in
to
th
e
la
ke
s
ar
e
l
i
k
e
l
y
to
be
de
te
ct
ed
by
m
o
n
i
t
o
r
i
n
g
an
d
s
ur
ve
i
l
l
a
n
c
e
ef
fo
rt
s
ne
ar
or
ar
ou
nd
th
e
po
in
ts
at
wh
ic
h
th
ey
en
te
r
th
e
G
r
e
a
t
La
ke
s
Sy
st
em
.
Th
e
Co
mm
is
si
on
be
li
ev
es
th
at
s
ur
ve
i
l
l
a
n
c
e
an
d
m
o
n
i
t
o
r
i
n
g
ef
fo
rt
s
sh
ou
ld
be
in
cr
ea
se
d
in
th
os
e
pa
rt
s
of
th
e
Gr
ea
t
La
ke
s
Sy
st
em
wh
er
e
"u
sa
ge
c
h
a
r
a
c
t
e
r
i
s
t
i
c
s
"
in
di
ca
te
th
at
th
e
c
h
e
m
i
c
a
l
s
of
c
o
n
c
e
r
n
ha
ve
a
hi
gh
po
te
nt
ia
l
of
be
in
g
fo
un
d.
Th
is
is
no
t
vi
ew
ed
so
mu
ch
as
a
m
o
d
i
f
i
c
a
t
i
o
n
of
th
e
no
rm
al
m
o
n
i
t
o
r
i
n
g
an
d
s
ur
ve
i
l
l
a
n
c
e
ac
ti
vi
ti
es
of
GL
IS
P,
bu
t
ra
th
er
as
an
e
n
h
a
n
c
e
d
sa
mp
li
ng
p
r
o
g
r
a
m
in
th
os
e
ar
ea
s
wh
er
e
th
e
c
h
e
m
i
c
a
l
s
of
c
o
n
c
e
r
n
ar
e
m
o
s
t
li
ke
ly
to
be
fo
un
d.
Ad
di
ti
on
al
mo
ni
to
ri
ng
an
d
su
rv
ei
ll
an
ce
ef
fo
rt
s
wo
ul
d
be
ju
st
if
ie
d
on
th
e
ba
si
s
of
th
e
gr
ea
te
r
po
te
nt
ia
l
of
on
e
or
m
o
r
e
of
th
e
ch
em
ic
al
s
of
co
nc
er
n
be
in
g
pr
es
en
t
in
gi
ve
n
ar
ea
s
in
th
e
Gr
ea
t
La
ke
s
Ba
si
n
Ecosystem.
It
is
en
vi
si
on
ed
th
at
if
th
es
e
en
ha
nc
ed
mo
ni
to
ri
ng
ac
ti
vi
ti
es
re
su
lt
in
on
e
or
mo
re
o
f
th
e
c
h
e
m
i
c
a
l
s
o
f
c
o
n
c
e
r
n
be
in
g
fo
un
d
at
un
a
c
c
e
p
t
a
b
l
e
le
ve
ls
in
th
e
ec
os
ys
te
m,
th
e
Pa
rt
ie
s
wi
ll
de
ve
lo
p
Sp
ec
if
ic
Ob
je
ct
iv
es
an
d/
or
im
pl
em
en
t
re
me
di
al
pr
og
ra
ms
wh
er
e
ne
ce
ss
ar
y.
Su
ch
pr
og
ra
ms
wo
ul
d
ei
th
er
be
la
ke
-w
id
e
or
si
te
-s
pe
ci
fi
c,
de
pe
nd
in
g
on
th
e
ch
em
ic
al
be
in
g
mo
ni
to
re
d
an
d
it
s
en
vi
ro
nm
en
ta
l
properties.
Th
e
ad
op
ti
on
of
an
in
te
ri
m
ac
ti
on
st
ra
te
gy
al
on
g
th
e
li
ne
s
ou
tl
in
ed
ab
ov
e
re
pr
es
en
ts
a
pr
ac
ti
ca
l
th
ou
gh
si
mp
li
fi
ed
ap
pr
oa
ch
fo
r
at
te
mp
ti
ng
to
id
en
ti
fy
,
as
se
ss
an
d
co
nt
ro
l
ch
em
ic
al
s
of
co
nc
er
n
on
th
e
ba
si
s
of
th
ei
r
po
te
nt
ia
l
en
vi
ro
nm
en
ta
l/
hu
ma
n
he
al
th
im
pa
ct
s
an
d
th
ei
r
so
ur
ce
s
in
th
e
Ba
si
n.
Th
is
ap
pr
oa
ch
us
es
an
ex
is
ti
ng
"m
as
te
r
li
st
"
of
ch
em
ic
al
s
of
co
nc
er
n
wh
ic
h
wa
s
de
ve
lo
pe
d
an
d
ra
nk
ed
to
so
me
de
gr
ee
by
ex
pe
rt
s
fr
om
bo
th
co
un
tr
ie
s.
It
al
so
us
es
in
fo
rm
at
io
n
on
th
e
ma
nu
fa
ct
ur
in
g,
us
e,
di
sc
ha
rg
e
an
d/
or
tr
an
sp
or
ta
ti
on
of
th
es
e
ch
em
ic
al
s
in
th
e
Ba
si
n,
wh
ic
h
sh
ou
ld
be
re
la
ti
ve
ly
ea
sy
to
ob
ta
in
wi
th
in
th
e
ap
pr
op
ri
at
e
ju
ri
sd
ic
ti
on
s.
Fi
na
ll
y,
it
is
en
vi
si
on
ed
th
at
th
is
ap
pr
oa
ch
wi
ll
be
co
mp
at
ib
le
wi
th
th
e
jo
in
t
mo
ni
to
ri
ng
an
d
su
rv
ei
ll
an
ce
-p
ro
gr
am
ca
ll
ed
fo
r
in
An
ne
x
ll
of
th
e
19
78
Ag
re
em
en
t.
Th
e
in
te
ri
m
ap
pr
oa
ch
ca
n
be
mo
di
fi
ed
ov
er
ti
me
in
re
sp
on
se
to
ad
va
nc
em
en
ts
in
sc
ie
nt
if
ic
kn
ow
le
dg
e.
Th
us
,
as
sc
ie
nt
if
ic
re
se
ar
ch
de
fi
ne
s
mo
re
cl
ea
rl
y
th
e
to
xi
ci
ty
(o
r
la
ck
th
er
eo
f)
of
a
gi
ve
n
ch
em
ic
al
,
th
e
ch
em
ic
al
ma
y
be
re
mo
ve
d
fr
om
th
e
ma
st
er
li
st
.
Ch
an
ge
s
in
us
ag
e
pa
tt
er
ns
of
ch
em
ic
al
s
in
th
e
Ba
si
n
ca
n
al
so
be
in
co
rp
or
at
ed
.
UN
CE
RT
AI
NT
Y
AS
TO
TH
E
RO
LE
OF
CH
EM
IC
AL
LI
ST
S
IN
AN
NE
X
l0
An
ne
x
10
of
th
e
19
78
Ag
re
em
en
t
co
mm
it
s
th
e
Pa
rt
ie
s
to
ma
in
ta
in
a
li
st
of
"h
az
ar
do
us
po
ll
ut
in
g
su
bs
ta
nc
es
"
wh
ic
h
po
ss
es
s
th
e
po
te
nt
ia
l
of
ha
vi
ng
to
xi
c
im
pa
ct
s
on
bi
ot
a
an
d
wh
ic
h
ma
y
be
di
sc
ha
rg
ed
to
th
e
Gr
ea
t
La
ke
s
Sy
st
em
.
Th
e
Pa
rt
ie
s
ar
e
al
so
to
co
nt
in
ua
ll
y
re
vi
se
th
es
e
li
st
s
in
li
gh
t
of
ne
w
sc
ie
nt
if
ic
kn
ow
le
dg
e,
as
we
ll
as
de
ve
lo
p
an
d
im
pl
em
en
t
pr
og
ra
ms
an
d
me
as
ur
es
to
mi
ni
mi
ze
-30-
or
el
im
in
at
e
th
e
ri
sk
of
re
le
as
in
g
ha
za
rd
ou
s
po
ll
ut
in
g
su
bs
ta
nc
es
to
th
e
Gr
ea
t
La
ke
s
Sy
st
em
.
An
ne
x
10
al
so
ou
tl
in
es
pr
oc
ed
ur
es
an
d
cr
it
er
ia
by
wh
ic
h
su
bs
ta
nc
es
ar
e
to
be
ad
de
d
to
or
de
le
te
d
fr
om
th
e
li
st
.
An
ne
x
10
co
nt
ai
ns
tw
o
li
st
s
of
ch
em
ic
al
s:
Ap
pe
nd
ic
es
l
an
d
2.
Th
e
fi
rs
t
li
st
co
nt
ai
ns
th
os
e
ha
za
rd
ou
s
po
ll
ut
in
g
su
bs
ta
nc
es
ha
vi
ng
kn
ow
n
to
xi
c
ef
fe
ct
s
on
aq
ua
ti
c
an
d
an
im
al
li
fe
;
th
e
se
co
nd
li
st
co
nt
ai
ns
th
os
e
ha
vi
ng
po
te
nt
ia
l
to
xi
c
ef
fe
ct
s
on
su
ch
bi
ot
a.
Th
e
Co
mm
is
si
on
is
co
nc
er
ne
d
th
at
th
e
li
st
s
co
nt
ai
ne
d
in
Ap
pe
nd
ic
es
l
an
d
2
ha
ve
ap
pa
re
nt
ly
re
ma
in
ed
un
ch
an
ge
d
si
nc
e
th
e
si
gn
in
g
of
th
e
19
78
Ag
re
em
en
t.
Th
e
Co
mm
is
si
on
is
no
t
aw
ar
e
th
at
th
e
Pa
rt
ie
s
ha
ve
re
vi
se
d
th
e
li
st
s
si
nc
e
th
ei
r
de
ve
lo
pm
en
t,
or
th
at
th
ey
ha
ve
de
ve
lo
pe
d
pr
og
ra
ms
an
d
me
as
ur
es
to
mi
ni
mi
ze
or
el
im
in
at
e
th
e
ri
sk
of
th
e
re
le
as
e
of
th
e
su
bs
ta
nc
es
to
th
e
Gr
ea
t
Lakes System.
Gi
ve
n
th
is
ap
pa
re
nt
in
ac
ti
vi
ty
,
th
e
Co
mm
is
si
on
re
co
mm
en
ds
th
at
th
e
Pa
rt
ie
s
cl
ar
if
y
th
e
pu
rp
os
e
of
th
e
An
ne
x
10
li
st
s.
Th
e
us
e
to
wh
ic
h
th
es
e
li
st
s
sh
ou
ld
be
pu
t
ha
s
be
en
un
cl
ea
r
si
nc
e
th
e
si
gn
in
g
of
th
e
19
78
Ag
re
em
en
t.
If
a
pu
rp
os
e
is
to
be
se
rv
ed
by
A
n
n
e
x
10
th
e
Pa
rt
ie
s
sh
ou
ld
pr
oc
ee
d
wi
th
su
ch
re
vi
si
on
of
th
es
e
li
st
s
as
ma
y
be
ne
ce
ss
ar
y,
an
d
wi
th
th
e
de
ve
lo
pm
en
t
an
d
im
pl
em
en
ta
ti
on
of
th
e
co
nt
ro
l
pr
og
ra
ms
ca
ll
ed
fo
r
in
th
e
An
ne
x.
Un
ti
l
th
ei
r
us
e
is
cl
ar
if
ie
d
an
d
th
e
ne
ce
ss
ar
y
at
te
nt
io
n
is
gi
ve
n
to
th
ei
r
ma
in
te
na
nc
e
an
d
up
da
ti
ng
,
th
es
e
li
st
s
ma
y
be
of
li
tt
le
va
lu
e
in
ef
fo
rt
s
to
ad
dr
es
s
po
ll
ut
io
n
of
th
e
Gr
ea
t
La
ke
s
Sy
st
em
by
to
xi
c
an
d
ha
za
rd
ou
s
su
bs
ta
nc
es
.
LA
CK
OF
A
T
T
E
N
T
I
O
N
TO
N
O
N
P
O
I
N
T
SO
UR
CE
S
OF
PO
LL
UT
IO
N
A
r
t
i
c
l
e
IV
of
th
e
19
78
A
g
r
e
e
m
e
n
t
ca
ll
s
fo
r
th
e
d
e
ve
l
o
p
m
e
n
t
an
d
i
m
p
l
e
m
e
n
t
a
t
i
o
n
o
f
p
r
o
g
r
a
m
s
f
o
r
t
h
e
a
b
a
t
e
m
e
n
t
a
n
d
c
o
n
t
r
o
l
o
f
p
o
l
l
u
t
i
o
n
f
r
o
m
a
g
r
i
c
u
l
t
u
r
a
l
,
f
o
r
e
s
t
r
y
a
n
d
o
t
h
e
r
l
a
n
d
us
e
a
c
t
i
v
i
t
i
e
s
.
A
n
n
e
x
3
o
f
t
h
e
A
g
r
e
e
m
e
n
t
s
p
e
c
i
f
i
c
a
l
l
y
c
a
l
l
s
f
o
r
t
h
e
P
a
r
t
i
e
s
to
c
o
n
s
i
d
e
r
th
e
r
e
c
o
m
m
e
n
d
a
t
i
o
n
s
of
P
L
U
A
R
G
in
it
s
c
o
n
f
i
r
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p
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i
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c
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c
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p
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p
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c
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b
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i
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b
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p
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c
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c
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c
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c
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p
l
e
,
t
h
e
W
a
t
e
r
Q
u
a
l
i
t
y
B
o
a
r
d
h
a
s
n
o
t
q
u
a
n
t
i
f
i
e
d
a
n
y
n
o
n
p
o
i
n
t
s
o
u
r
c
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h
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c
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p
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c
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c
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n
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i
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r
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c
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p
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h
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th
e
co
nt
ro
1
of
to
xi
c
an
d
ha
za
rd
ou
s
su
bs
ta
nc
es
.
Ac
co
rd
in
g1
y,
a
su
bs
ta
nt
ia
11
y
gr
ea
te
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n
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c1
e
IV
co
nt
ai
ns
a
de
fi
ni
ti
on
of
si
x
Sp
ec
if
ic
Ob
je
ct
iv
es
,
ex
pr
es
se
d
in
mo
re
de
ta
i1
in
An
ne
xe
s
to
th
e
Ag
re
em
en
t.
Th
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ra
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at
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os
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rs
is
a
ma
tt
er
fo
r
co
nc
er
n
un
de
r
th
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at
e
ch
an
ge
s
in
so
me
of
th
e
Sp
ec
if
ic
Ob
je
ct
iv
es
in
or
de
r
to
ac
co
un
t
fo
r
th
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e
ex
pe
ct
ed
ch
em
ic
al
be
ha
vi
or
of
mu
lt
ip
le
ty
pe
s
of
po
ll
ut
an
ts
wi
ll
,
ov
er
th
e
lo
ng
te
rm
,
le
ad
to
a
mo
re
re
al
is
ti
c
se
t
of
cr
it
er
ia
by
wh
ic
h
to
as
se
ss
th
e
po
te
nt
ia
l
en
vi
ro
nm
en
ta
l
im
pa
ct
s
of
th
e
ra
ng
e
of
ch
em
ic
al
s
di
sc
ha
rg
ed
in
th
e
Gr
ea
t
La
ke
s
Basin Ecosystem.
RE
LA
TI
ON
SH
IP
BE
TW
EE
N
JU
RI
SD
IC
TI
ON
AL
PR
OG
RA
MS
AN
D
GR
EA
T
LA
KE
S
WA
TE
R
QU
AL
IT
Y
OBJECTIVES
A
r
t
i
c
l
e
V
o
f
th
e
l9
78
A
g
r
e
e
m
e
n
t
st
at
es
t
h
a
t
‘"
wa
t
e
r
q
ua
l
i
t
y
st
an
da
rd
s
an
d
ot
he
r
re
gu
la
to
ry
re
qu
ir
em
en
ts
of
th
e
Pa
rt
ie
s
sh
al
l
be
co
ns
is
te
nt
wi
th
th
e
Ge
ne
ra
l
an
d
Sp
ec
if
ic
Ob
je
ct
iv
es
.“
It
fu
rt
he
r
st
at
es
th
at
th
e
Pa
rt
ie
s
"s
ha
ll
us
e
th
ei
r
be
st
ef
fo
rt
s
to
en
su
re
th
at
wa
te
r
qu
al
it
y
st
an
da
rd
s
an
d
ot
he
r
re
gu
la
to
ry
re
qu
ir
em
en
ts
of
th
e
st
at
e
an
d
pr
ov
in
ci
al
go
ve
rm
en
ts
sh
al
l
si
mi
la
rl
y
be
co
ns
is
te
nt
wi
th
th
e
ac
hi
ev
em
en
t
of
th
es
e
Ob
je
ct
iv
es
".
Su
ch
p
r
o
vi
s
i
o
n
s
wo
ul
d
h
e
l
p
en
su
re
t
h
a
t
at
l
e
a
s
t
a
m
i
n
i
m
u
m
le
ve
l
o
f
q
ua
l
i
t
y
is
ma
in
ta
in
ed
in
th
e
wa
te
rs
of
th
e
Gr
ea
t
La
ke
s
Sy
st
em
.
Ho
we
ve
r,
it
ap
pe
ar
s
to
th
e
C
o
m
m
i
s
s
i
o
n
th
at
,
a
l
t
h
o
ug
h
so
me
e
f
f
o
r
t
s
ha
ve
be
en
m
ad
e
in
th
is
di
re
ct
io
n,
th
er
e
is
no
un
if
or
mi
ty
at
pr
es
en
t
in
th
e
ap
pl
ic
at
io
n
of
th
es
e
Ob
je
ct
iv
es
to
th
e
es
ta
bl
is
hm
en
t
of
wa
te
r
qu
al
it
y
st
an
da
rd
s
in
th
e
va
ri
ou
s
ju
ri
sd
ic
ti
on
s
in
th
e
Ba
si
n.
A
gr
ea
te
r
ef
fo
rt
is
ne
ed
ed
by
th
e
Pa
rt
ie
s
to
ob
ta
in
th
e
co
op
er
at
io
n
of
th
e
st
at
e
an
d
pr
ov
in
ci
al
go
ve
rn
me
nt
s
in
en
su
ri
ng
th
at
th
ei
r
s
t
a
n
d
a
r
d
s
ar
e
c
o
n
s
i
s
t
e
n
t
wi
t
h
th
e
A
g
r
e
e
m
e
n
t
Ob
je
ct
iv
es
.
In
de
ed
,
th
is
is
i
n
c
u
m
b
e
n
t
u
p
o
n
t
h
e
P
a
r
t
i
e
s
,
as
n
o
t
e
d
a
b
o
v
e
in
r
e
g
a
r
d
to
A
r
t
i
c
l
e
V
o
f
t
h
e
Agreement.
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Al
th
ou
gh
Ag
re
em
en
t
Ob
je
ct
iv
es
ap
pl
y t
o
the
wa
te
rs
an
d
bi
ot
a
in
the
Gr
ea
t
Lak
es,
the
con
sid
era
tio
n o
f w
het
her
or
not
giv
en
dis
cha
rge
s m
ay
res
ult
in
ex
ce
ed
an
ce
s
of
the
Ob
je
ct
iv
es
sh
ou
ld
be
a
cr
it
er
io
n
for
gr
an
ti
ng
di
sc
ha
rg
e
per
mit
s,
esp
eci
all
y
in
the
cas
e
of
per
sis
ten
t
tox
ic
sub
sta
nce
s.
The
Co
mm
is
si
on
is
pl
ea
se
d
th
at
the
re
sp
ec
ti
ve
Pa
rt
ie
s
ha
ve
at
te
mp
te
d
to
wo
rk
wi
th
th
e
St
at
es
an
d
Pr
ov
in
ce
of
On
ta
ri
o
to
in
co
rp
or
at
e
the
Wa
te
r
Qu
al
it
y
Ob
je
ct
iv
es
in
the
l97
8
Agr
eem
ent
int
o
dis
cha
rge
per
mit
s
and
oth
er
ins
tit
uti
ona
l
eff
ort
s
re
la
te
d
to
en
ha
nc
in
g
th
e
qu
al
it
y
of
the
wa
te
rs
of
the
Gr
ea
t
La
ke
s
Sy
st
em
.
It
enc
our
age
s
end
eav
our
s
suc
h
as
the
rec
ent
pol
icy
by
the
Pro
vin
ce
of
Ont
ari
o
to
use
the
Spe
cif
ic
Obj
ect
ive
s
of
the
197
8
Agr
eem
ent
to
ach
iev
e
and
mai
nta
in
wat
er
qua
lit
y
in
the
Gre
at
Lak
es.
Suc
h e
ffo
rts
on
the
par
t
of
the
jur
isd
ict
ion
s
wil
l
wor
k
to
the
ach
iev
eme
nt
of
the
se
Obj
ect
ive
s
in
wat
ers
and
biota in the Great Lakes System.
The
Par
tie
s c
omm
it
the
mse
lve
s,
in
Art
icl
e
IX
of
the
Agr
eem
ent
,
to
see
k
"th
e
coo
per
ati
on
of
the
sta
te
and
pro
vin
cia
l
gov
ern
men
ts
in
all
mat
ter
s
rel
ati
ng
to
thi
s A
gre
eme
nt.
“
The
Com
mis
sio
n f
eel
s t
hat
obt
ain
ing
agr
eem
ent
am
on
g
the
ju
ri
sd
ic
ti
on
s
re
ga
rd
in
g
the
use
of
th
e
Ge
ne
ra
l
and
Sp
ec
if
ic
Obj
ect
ive
s
as
a b
asi
s
for
set
tin
g
sta
nda
rds
and
reg
ula
tor
y
req
uir
eme
nts
wou
ld
be
a s
ign
ifi
can
t d
emo
nst
rat
ion
of
thi
s c
omm
itm
ent
.
INTER-JURISDICTIONAL POLLUTION IMPACTS
Arti
cle
II o
f th
e Ag
reem
ent
stat
es t
hat
it i
s th
e po
licy
of t
he P
arti
es
tha
t
"co
ord
ina
ted
pla
nni
ng
pro
ces
ses
and
bes
t m
ana
gem
ent
pra
cti
ces
be
dev
elo
ped
and
imp
lem
ent
ed
by
the
jur
isd
ict
ion
s t
o e
nsu
re
ade
qua
te
con
tro
l
of
all
sou
rce
s o
f p
oll
uta
nts
.“
The
Com
mis
sio
n u
nde
rst
and
s t
his
to
mea
n t
hat
the
Par
tie
s w
ill
wor
k t
o e
nsu
re
tha
t p
oll
uti
on
con
tro
l
is
com
pre
hen
siv
e a
nd
coordinated among all the jurisdictions.
The
Com
mis
sio
n
has
con
clu
ded
tha
t,
unf
ort
una
tel
y,
the
re
app
ear
s
to
be
no
pro
vis
ion
for
enc
our
agi
ng
ind
ivi
dua
l
jur
isd
ict
ion
s
to
bec
ome
mor
e
awa
re
of
the
imp
act
s
of
the
ir
act
ivi
tie
s
on
oth
er
jur
isd
ict
ion
s
in
the
Bas
in.
For
exa
mpl
e,
the
Uni
ted
Sta
tes
Env
iro
nme
nta
l
Pro
tec
tio
n
Age
ncy
,
und
er
the
pro
vis
ion
s
of
the
Cle
an
Wat
er
Act
, h
as
del
ega
ted
to
eac
h G
rea
t L
ake
s S
tat
e t
he
aut
hor
ity
to
iss
ue
dis
cha
rge
per
mit
s.
In
for
mul
ati
ng
and
iss
uin
g p
erm
its
,
how
eve
r,
eac
h
sta
te
is
con
cer
ned
pri
mar
ily
wit
h
the
pot
ent
ial
imp
act
s
of
the
se
dis
cha
rge
s
on
the
wat
ers
wit
hin
its
own
bou
nda
ry.
Thi
s
is
dem
ons
tra
ted
cle
arl
y
by
the
sit
uat
ion
exi
sti
ng
in
the
Nia
gar
a R
ive
r.
The
per
mit
pro
ces
ses
use
d f
or
the
dis
cha
rge
rs
in
thi
s r
ive
r h
ave
not
con
sid
ere
d t
he
imp
act
s o
f t
hes
e d
isc
har
ges
fur
the
r d
own
str
eam
, n
or
hav
e t
hey
con
sid
ere
d t
he
imp
act
s o
f m
ult
ipl
e
dis
cha
rge
s,
eve
n w
ith
in
the
all
owa
ble
lim
its
of
the
dis
cha
rge
per
mit
on
wat
er
qua
lit
y a
nd
bio
ta
in
the
imm
edi
ate
are
a.
As
not
ed
in
the
Com
mis
sio
n's
Spe
cia
l
Rep
ort
on
Pol
lut
ion
in
the
Nia
gar
a
Riv
er,
"
. i
t
is
als
o
nec
ess
ary
to
cla
rif
y
the
ext
ent
to
whi
ch
the
ove
ral
l
env
iro
nme
nta
l
pla
nni
ng
and
pol
lut
ion
con
tro
l
str
ate
gie
s
of
the
jur
isd
ict
ion
s
tak
e
int
o a
cco
unt
the
tot
al
lon
g
ter
m
ass
imi
lat
ive
cap
aci
ty
of
the
eco
sys
tem
in
add
iti
on
to
tim
e-s
pec
ifi
c a
mbi
ent
water quality objectives or standards."
Bas
ed
on
thi
s o
bse
rva
tio
n,
som
e o
ver
sig
ht
mec
han
ism
sho
uld
be
est
abl
ish
ed
by
the
Par
tie
s
to
ens
ure
aga
ins
t
suc
h
sit
uat
ion
s.
Det
erm
ina
tio
n
of
the
exa
ct
mec
han
ism
wil
l
req
uir
e s
tud
y o
n t
he
par
t o
f t
he
Gov
ern
men
ts
sin
ce
the
coo
per
ati
on
of
sta
te
and
pro
vin
cia
l
jur
isd
ict
ion
s
wil
l
be
req
uir
ed.
The
-34-
Com
mis
sio
n o
ffe
rs
no
rec
omm
end
ati
on,
the
ref
ore
, a
s t
o t
he
bes
t s
pec
ifi
c
mech
anis
m.
One
poss
ibi1
ity
in t
he U
nite
d St
ates
, is
that
the
Envi
ronm
enta
1
Prot
ecti
on A
genc
y,
whi1
e co
ntin
uing
to d
e1eg
ate
auth
orit
y to
the
stat
es
to
iss
ue
dis
cha
rge
per
mit
s,
cou
1d
a1$
o r
equ
ire
tha
t p
erm
its
for
dis
cha
rge
s h
avi
ng
pot
ent
iai
wat
er
qua
1it
y o
r b
iot
a i
mpa
cts
bey
ond
the
bou
nda
rie
s o
f t
he
sta
te
rec
eiv
e t
he
app
rov
a1
of
the
Age
ncy
bef
ore
the
per
mit
is
gra
nte
d.
The
so1
e
fun
cti
on
of
the
Env
iro
nme
nta
T
Pro
tec
tio
n
Age
ncy
in
thi
s c
ase
wou
1d
be
to
ass
ess
the
pot
ent
iaT
int
ers
tat
e o
r i
nte
rna
tio
na1
imp
act
s o
f s
uch
dis
cha
rge
s.
INSTITUTIONAL ROLES AND OPPORTUNITIES
 
The
197
2 G
rea
t L
ake
s W
ate
r Q
uaT
ity
Agr
eem
ent
was
a m
ajo
r u
nde
rta
kin
g b
y
the
Gov
ern
men
ts
of
Can
ada
and
the
Uni
ted
Sta
tes
.
It
a1s
o m
ark
ed
the
beg
inn
ing
s o
f a
new
and
cha
11e
ngi
ng
ro1
e f
or
the
Int
ern
ati
ona
1 J
oin
t
Com
mis
sio
n.
The
Com
mis
sio
n,
wit
h
its
man
y y
ear
s a
s a
fac
t-f
ind
ing
and
adv
iso
ry
bod
y f
or
the
two
nat
ion
s,
has
nev
er
bef
ore
rec
eiv
ed
a m
and
ate
wit
h
suc
h
bro
ad
and
con
tin
uin
g
res
pon
sib
iTi
tie
s.
In
add
iti
on
to
its
mor
e
tra
dit
ion
a1
adv
iso
ry
and
mon
ito
rin
g r
o1e
s,
the
Com
mis
sio
n w
as
giv
en
new
coo
rdi
nat
ion
and
inf
orm
ati
on
res
pon
sib
ili
tie
s
in
the
197
2 A
gre
eme
nt
to
ass
ist
the
Gov
ern
men
ts
in
car
ryi
ng
out
the
Pur
pos
e o
f t
he
Agr
eem
ent
and
to
enc
our
age
and
mon
ito
r
pro
gre
ss
und
er
the
Agr
eem
ent
.
The
se
roT
es
and
res
pon
sib
iTi
tie
s
are
con
tin
ued
in
mod
ifi
ed
for
m i
n t
he
197
8 A
gre
eme
nt.
The
Com
mis
sio
n h
as,
how
eve
r,
exp
eri
enc
ed
som
e d
iff
icu
1ty
in
com
ing
to
ter
ms
wit
h i
ts
res
pon
sib
iTi
tie
s a
nd
opp
ort
uni
tie
s a
s t
hey
are
out
1in
ed
in
the
197
8 A
gre
eme
nt.
Som
e o
f t
he
unc
ert
ain
tie
s s
urr
oun
din
g t
he
Agr
eem
ent
are
a r
ef1
ect
ion
of
the
com
pTe
xit
y
of
the
pro
b1e
ms
add
res
sed
in
the
Agr
eem
ent
.
The
197
2
Agr
eem
ent
,
wit
h
its
emp
has
is
on
pho
sph
oru
s/e
utr
oph
ica
tio
n
con
cer
ns,
was
re1
ati
ve1
y
str
aig
htf
orw
ard
.
The
cau
se-
eff
ect
1in
kag
es
wer
e
rea
son
ab1
y
we1
1
defi
ned,
and
the
cont
ro1
prog
ram
opti
ons
were
re1a
tive
1y c
1ear
.
In a
ddit
ion,
the
Com
mis
sio
n w
as
giv
en
aut
hor
ity
to
cre
ate
and
dev
e1o
p t
he
Gre
at
Lak
es
Reg
ion
a1
Off
ice
.
The
sig
nif
ica
nce
of
thi
s a
uth
ori
ty,
at
1ea
st
in
the
vie
w o
f
som
e f
orm
er
Com
mis
sio
ner
s,
was
tha
t i
t r
ein
for
ced
the
ro1
e o
f t
he
Com
mis
sio
n
as
an
ind
epe
nde
nt,
uni
tar
y b
ody
wit
h th
e a
uth
ori
ty
to
dev
e1o
p t
he
cap
abi
1it
y
for
ind
epe
nde
nt1
y g
ath
eri
ng,
ana
1yz
ing
and
eva
1ua
tio
n
inf
orm
ati
on,
oft
en
of
a
high1y technica1 nature.
The
det
ai1
ed
Ter
ms
of
Ref
ere
nce
for
the
Reg
ion
a1
Off
ice
and
the
two
Com
mis
sio
n B
oar
ds,
pre
sen
ted
in
the
197
8 A
gre
eme
nt,
wer
e a
sig
nif
ica
nt
dep
art
ure
fro
m t
he
mor
e g
ene
ra1
sta
tem
ent
in
the
197
2 A
gre
eme
nt
and
app
ear
to
1im
it
the
Com
mis
sio
n's
abi
1it
y t
o m
ana
ge
and
use
dir
ect
1y
the
exp
ert
ise
ava
i1a
b1e
at
the
Reg
ion
a1
Off
ice
as
a s
our
ce
of
ind
epe
nde
nt
adv
ice
.
The
Com
mis
sio
n
is
sti
11
att
emp
tin
g
to
dev
e1o
p
way
s
and
mea
ns
of
car
ryi
ng
out
its
res
pon
sib
iTi
tie
s r
eTa
tin
g t
o t
he
Reg
ion
a1
Off
ice
in
a m
ann
er
con
sis
ten
t w
ith
the
197
8
Agr
eem
ent
and
,
at
the
sam
e
tim
e,
res
pon
siv
e
to
cur
ren
t
rea
1it
ies
.
Thi
s i
nvo
Tve
s a
bro
ad
ass
ess
men
t o
f t
he
ins
tit
uti
ona
1
and
per
son
a1
re
1a
ti
on
sh
ip
s
pe
rt
in
en
t
to
th
e
Ag
re
em
en
t.
The
Com
mis
sio
n
has
con
sis
ten
t1y
p1a
ced
a h
igh
va1
ue
on
its
own
po1
icy
in
de
pe
nd
en
ce
an
d
on
th
e
te
ch
ni
ca
1
co
mp
et
en
ce
of
it
s
ad
vi
so
rs
,
in
th
e
be
1i
ef
th
at
it
wa
s
in
th
e
be
st
in
te
re
st
s
of
th
e
Co
mm
is
si
on
an
d
th
e
tw
o
Go
ve
rn
me
nt
s
to
ma
in
ta
in
su
ch
a
st
an
ce
.
At
th
e
sa
me
ti
me
,
it
is
ne
ce
ss
ar
y
an
d
ap
pr
op
ri
at
e
fo
r
th
e
Co
mm
is
si
on
to
wo
rk
co
op
er
at
iv
eT
y
wi
th
go
ve
rn
me
nt
s
an
d
th
ei
r
pe
rs
on
ne
T
as
-35-
we
ll
as
wi
th
ot
he
r
in
te
re
st
s,
su
ch
as
pr
iv
at
e
in
du
st
ry
.
Th
us
,
th
e
ch
al
le
ng
e,
fro
m
the
Com
mis
sio
n's
per
spe
cti
ve,
is
to
dev
elo
p
an
app
roa
ch
and
sty
le
tha
t
al
lo
ws
fo
r
co
op
er
at
iv
e
in
it
ia
ti
ve
s
wi
th
go
ve
rn
me
nt
s
an
d
ot
he
rs
wi
th
ou
t
com
pro
mis
ing
the
Com
mis
sio
n's
uni
que
exi
ste
nce
and
tra
dit
ion
al
cha
rac
ter
.
This is not an easy challenge.
Th
e
hi
st
or
y
of
the
re
la
ti
on
sh
ip
be
tw
ee
n
the
Co
mm
is
si
on
an
d
its
Re
gi
on
al
Of
fi
ce
is
cl
os
el
y
as
so
ci
at
ed
wi
th
th
at
of
th
e
Co
mm
is
si
on
's
ot
he
r
Gr
ea
t
La
ke
s
in
st
it
ut
io
ns
,
es
pe
ci
al
ly
the
Gr
ea
t
La
ke
s
Wa
te
r
Qu
al
it
y
Bo
ar
d,
de
si
gn
at
ed
in
the
19
78
Ag
re
em
en
t
as
th
e
"p
ri
nc
ip
al
ad
vi
so
r"
to
th
e
Co
mm
is
si
on
on
Gr
ea
t
La
ke
s
wa
te
r
qu
al
it
y
is
sue
s.
Th
e
Wa
te
r
Qu
al
it
y
Bo
ar
d
mu
st
in
cl
ud
e
an
d
has
co
ns
is
te
d,
to
dat
e,
ent
ire
ly
of
"re
pre
sen
tat
ive
s
fro
m
the
Par
tie
s
and
eac
h
of
the
sta
te
an
d
pr
ov
in
ci
al
go
ve
rn
me
nt
s"
in
th
e
Ba
si
n.
Th
is
st
at
us
has
be
en
ta
ke
n,
at
le
as
t
by
som
e,
to
me
an
th
at
Bo
ar
d
me
mb
er
s
se
rv
e
as
re
pr
es
en
ta
ti
ve
s
of
th
e
go
ve
rn
me
nt
s
co
nc
er
ne
d.
Th
is
in
te
rp
re
ta
ti
on
is
co
nt
ra
ry
to
th
e
tr
ad
it
io
na
l
or
ie
nt
at
io
n
of
mo
st
Co
mm
is
si
on
bo
ar
ds
wh
er
eb
y
me
mb
er
s
se
rv
e
"in
th
ei
r
pe
rs
on
al
and professional capacity."
Wh
il
e
thi
s
"g
ov
er
nm
en
t
re
pr
es
en
ta
ti
ve
"
vi
ew
po
in
t
ma
y
be
ac
ce
pt
ab
le
if
da
ta
re
po
rt
in
g
we
re
the
on
ly
fu
nc
ti
on
of
the
Bo
ar
d,
th
e
fa
ct
is
th
at
in
te
rp
re
ta
ti
on
and
ass
ess
men
t
of
a b
roa
d
ran
ge
of
sci
ent
ifi
c
dat
a
and
oth
er
pol
icy
con
sid
era
tio
ns
is
req
uir
ed.
The
Com
mis
sio
n
nee
ds
non
-re
pre
sen
tat
ion
al,
co
mp
re
he
ns
iv
e
ad
vi
ce
.
Th
e
Sc
ie
nc
e
Ad
vi
so
ry
Bo
ar
d
is
re
sp
on
si
bl
e
fo
r
pr
ov
id
in
g
th
is
ty
pe
of
ad
vi
ce
on
th
e
sc
ie
nt
if
ic
/r
es
ea
rc
h
as
pe
ct
s
of
th
e
Ag
re
em
en
t.
Nei
the
r
the
Sci
enc
e
Adv
iso
ry
Boa
rd
nor
the
Wat
er
Qua
lit
y
Boa
rd
has
bee
n
abl
e
to
dea
l
ve
ry
su
cc
es
sf
ul
ly
,
ho
we
ve
r,
wi
th
the
im
po
rt
an
t
so
ci
et
al
is
su
es
wh
ic
h
th
e
Co
mm
is
si
on
ha
s,
in
pr
ev
io
us
re
po
rt
s,
su
gg
es
te
d
ar
e
a
co
mp
on
en
t
of
successful pollution control programs.
Th
e
Co
mm
is
si
on
do
es
be
li
ev
e
th
at
th
e
cu
rr
en
t
Ag
re
em
en
t
ha
s
so
me
in
he
re
nt
li
mi
ta
ti
on
s.
To
a
la
rg
e
ex
te
nt
,
Ag
re
em
en
t
ac
ti
vi
ti
es
de
pe
nd
on
ju
ri
sd
ic
ti
on
al
pr
io
ri
ti
es
,
wh
ic
h
of
te
n
ch
an
ge
.
In
th
e
Co
mm
is
si
on
's
vi
ew
,
th
es
e
ch
an
gi
ng
pr
io
ri
ti
es
,
to
ge
th
er
wi
th
the
ra
th
er
un
ce
rt
ai
n
ro
le
s
an
d
re
la
ti
on
sh
ip
s
of
th
e
Agr
eem
ent
ins
tit
uti
ons
,
hav
e
cre
ate
d
unn
ece
ssa
ry
con
fus
ion
.
The
Com
mis
sio
n
has
co
nc
lu
de
d
th
at
fu
rt
he
r
co
ns
id
er
at
io
n
of
th
e
su
it
ab
il
it
y
of
the
cu
rr
en
t
institutional arrangements is warranted.
 
 
